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l_ij-uiUJ1 KS lc. 4jjUiill jjLail JAöj (Image Processing )'ó 

(Pixel)LU^J' (j-* L-lj^uiladl ^Jc- 4_uüij ajjj-a (JjS j t (01) -^•■Ijll j ^)iu*a]l 4 JLluiIjJ 

1 aY\ j joiA jll (j - 4 'ÖJLaC-I j <_ij3 >-o ^Jc- (_g j 'iVi ajj^a (Jj£ j ÓJl oAa^j j» t.al jA j 

ojjjL-al! ciiilü Lal£ eiöLui£4ll eii-M j 

«.IjJj ( alL^J V (4_i]Lajl*-a]l) l_1j juiL^JI Jc- £-jjj .1^.1 LJj Lja_)l 'ójji .^1 II 4 Jl».a 

.Ija CllLaji*-a]l (_pa*-J jl jjjla-al tilla \g llm^J L Og ) jjt.all Jc- Clllilac- 

;i_UJjÜ]| ^Jc. (_ 5 ^ J 4 4l2La (_Jlj-a 4JLuj (_j>s (J.uVsMI jj^all 4 -y \\ » -a Jaj t. &]jjj 

4 JI Jlidl Jb) J<J-^ ^^l(image acquisition) sj_^' Jl ^vbi l . 1 

(lillj jjc-j J)J (JjjI joi^t 

(jjjjjüll Cy> ö 4_ii^viS (pre-processing) 4>ll»,a l l .2 

<J JUUI Jjj-ui (Jc. 4 _a^a 1 I ejUxs^kAll J^ail (segmentation)»,^4=^ .3 

4jq\-yH 2)C- ajji/i'l ^^3 

oIL^lSI jI (features extraction) u-aübU .4 

cs-b i—ajjCill j 4 JI ^jju ^111 JaAilj IJajj j (classification) L .5 

JaUiVl 

(image understanding) .6 

JuiiVli jVt CilsnWi LaiuiV j (j- 4 jjSfll 4_Jl*-a Jü aAaJimJj 

J'j J^' 


jl 4_il*-a ajj-t^a öp.l_Jalj 4_juaUvll (Jj t.*-il alill .'i i.Wll 4 _iaS Jl 4 -n \\» -a ^,'iVui.n J (jSLaJ 

J JCLuil Jj (j- 4 <jllj 4 aj 3J ( jJLba ) Jï ^_ya (JjlLdU ajj>.a\' AjA^j 

^)-aall ji CyüUI ^tÏLa v Jaul4i.lj j_ji (j^-aJ 4_j-a3^)]l ajjt^iW ^a3 

^yC-1 u.a\' 

; i/u aJlc- 2)^ i_ijn.il ~v\' 2>® jjf-ill ^dljtjj Ü<j 

Camera digital -1 

.jjt^ill ^jjjill ^jtJajll aAtjjj 4aAllLa <3^ dllj 4_uüij Jj jjt-all (JjaCl ; 44^3^1 1 jjtal^li 


Any photo Graph -2 

Scanner J' d±* j 4. » ., u^ JI éjj^all Jj^o ji ‘—al JJJ J 

Photoshop -3 

célli L—Luilll (_]j^*j (J jl i_aA2v jl 4jUial «tljtui ajjj-all ^Jc- CIl^Ij.'umII (_paaJ i_ait ^-11 ^- 4 ^ J W 

: (Corel Draw) -4 

til!j ^Ja jj aüJl jLutllj 4 _la 3j cIujoIj Ajjlaüj ^A 4 Ivull «JjULjl ; JSJotc 
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AjjlaUallj SjUavi:(l)Ji*a 



cs^J 


1- Image restoration 

2- Image enhancement 

3- Image compression 

4- Image segmentation 


4\'U< JjA* ji £)jji 


Sj^uall fcliüjLa öAlct 

s ü j * 

6 Jaiuk 


'ójjj .^1 \1 4i^L^a-a (_£l I( X,y ) 4A -aj aAA~v.a\l 4jt_u^all Akü i—ij-uj 4_La3^)]l 

pixel j' point ^ Ap- I( r,c ) 

aA^.1 j Ua ü] ( r,C ) 

aL*J A_i.lj .ai yJÏLaj Jalüt aAA i—a^L^aJIj aA-ac-Vi (Jlsl 4lal£ lali i\ ^gA ) 

dyAaj aaIa <_$l (tow dimension) 


1 ( 0 , 0 ) 

1 ( 1 , 0 ) 


I(N-1,0) 


I(0,N-1) 


I(N-1,N-1) 


(jAlaj^laJ 4_uüïj 4» Usi ,_JI Jjaü <_ijjui li& ajj),-**»" 


Spatial coordinate ejlïiiA^n ; JijVl -1 

4 ^aUJi a^ ^ Aoiu (Image sampling ) ^ üj^ *ü' 

^ 1 g ,*4 1 ^a-}3 ajjAli/s ^ 
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Amplitude domain -2 

ls' ( Gray level quantization ) yAs jl' ls jd-d' ^ %>Sdl fl iA ^u*j 

(jjjlillj od-ad 3-^J ^d-ajll Ci-iju.ii.dl jjSjS CjLjjILuix» 3 ^-Lo • CjLjj'i.joidl Adxj 


J* J cs^' 


AjjLajll CAjjlutdl 


number gray levels(Ng)= 2 n .(1) 


2 3 = 8 


ojjj-dl AJ j N*N I(N*N) ^ Ii 4 ^ ja . ^ r. l_ud djjj i iljjuj 1 LLuil! 


4_idïj]l ojji-dl 4ijL-^axs lg d'iVl c5-^^ Clllllll aUd 3j4d]l ^,'iVinn 


B = N * N * M 


( 2 ) 


Laj (_gj'i.iiio (_JS (JÏLaj (^jdlj Ajjliad! Cjllll! 3^ 8jdc. ^gA (M) 3 i."ia 

J} jA ojji^iW 4dfL!il Cjlinll 

M iS-^J Lg j'uiixa <_]£, CjIIj .ÜE. j 

ojj^dl d*ji ^A ]\,N 


ojj-a 4ijL^iia ( 128* 128 ) C 5 -^J djj 6 dLd <j^ // 

ojji-ail 4_J jiladl 4-pLa^)]! CjLjjlmdl .11c. Ca.j! -1 
4Lsl£ ajji^iW Cjll2l .lic- AsijS -2 


//cM 

Ng = 2 n = 2 6 = 64 CjLjluidl 2-lj^V-1 

B = N * N * M -2 

B= 128 * 128 * 6 

B= 98304 Jlj-Jb cs i=»*^ Ci.ljll (_$jiuidl CjUJI ; 8 bit 

j£J L_üLijj L_ü!j-a 5 cd CjIIj 5 (_5^ cAüd! j 3j>dll clll ia 33 ^ ü *•. '>) 

(Jjaj 3 ^ S '> j dld Ijï 2 ^ jjj£ 3 jadmdl ^3j]l 

9.8304 * 10 4 

. uj=^ <Aj JaS ^ <-ül Ji« £-Jji ^Sjll 1 1A j cfr io 4 
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:(Type of Images) : 2-1 

AalLUl £)jjV) ^1) AoaSjII «Vi 


(Binary Image ) Sj^^alt _l 

(_]£ (jfLaJ (jJbjjl jl 4 jauI Lal Ji^lj j! jliL^al Lal 1 g 15 (jj£j Ji*J ajjt^ill ^jS 

4 n»Wj La Jjjjla (_jc- 4 nl Vil' jjj-all ^Jl jjj^aJI £-ljjl 

Aa.lj ja 4ii*JI ^*jj jL ja 4_il*JI Jjs ( Threshold ) 


//JLLs 


10 


20 


40 41 42 45 60 




n 

4 yi»ll 

4_u*Jl 


■AaJ j 1 g 15 

A^l j 


^glc- LiA 4 n» II Ai.U 


12 14 28 

40 5 9 

15 20 7 


jA 15J' LJ* (3' J J^3 15 ^4a jAj f liijVl e> <_S ' jl ; ^jljVl AAjjlaJl 

^I J3 a 15j' (_j-a ^>i5l J5 j 4ijSt^L (JÏLaJ jL-o 


0 0 1 

1 0 0 ^ij^t-^-all (_JjiLaj ^ U^il4 

110 


15 

* I * 

2 «j-k £jj a g »-a>4i_jSa-!a-all j-a jj5i j 4ij<lt.^io\l j/s (JSi Li-lj J 4 j il nl AAJ^lall 

jij 40 c 5 ^ 4-a-}3 __)j5l J 5 c 5 ^ 4-aJS ü^l (JlÏLalbj 
4ijiu^a]l < _n5'i j 22 4 jo*- 5' jj5i 22.5 = 2 -=- 45 = 5 + 40 

0 0 1 

1 0 0 22 Ua 4iUI 

0 0 0 
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jq\lj 4_I AjaaiVIj Jla^i £-)jji Jaxaji ^^A 4 nl jj]| Sjjtn'l 

A_aL d-^ ( 1 bit per pixel) <^*-33 W3! j33j ü' ö-^y 4..üliull aj^aiJli i AaJjl' ji 

\l £- l^jl 3-« ojja^a]! aAA (jjSjü 3^-<y i2Qa£j t Aa.lj ^)L^a]l (JÏLa aA^lj 4-ajS 

4 yi»\lj ^-AjujJ Ld ^ I ddLlL-olj cÉ113 j ^Ldjll ^ j) Ua).^\ 1 ö y^x y&A 

Ja-kS (J-J dlJL (jj-5 c-^Wi^i V A-IjLiiII 4_Ld5^)ll ö^jjj^all 4 In^^La t .1^,1 j (JjÜj ( B3.11(1 ) >^L (J^ 

jV \ 



4-AjUj ojjj^a;^ 2)J^> 


Gray _Scale _Image cd 1 ^' -2 

( Monochrome) dd? cs^y ^ j' é j^>- 11 ^'j üj-1 cs-ic. jj-^' o* 'i* 

ellL-a^ia-al! o AA (j^-^l (j-E- *—ll_xs^ia-a d ti.al Vj JaA3 \\ aaljAaVt ^j£. dlLa jlxx tillLaJ Clm». 

2 8 (_5-i*y CjbjluuJI i. tll-val CjULnU JjuA]! ^^Ie- Sbity- 1 l£-«J Sjjj-öJI Cllljjiuia aaLAalj 4^aLiJ! 
(Jg m jjt/i 1' 1 AA 4_alÜ-all op.LiAa'^l Cl)ljjJ- ui -« (3® 255 <_dl 0 (j- 4 ^lat) 256 — 

4_jj1_u]| ajjt^ill djJ^3SI 


0 


4_j jq..o ^aj3 


127 


A=J jjl ^ 

-► 

255 


127= 
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Color Image -3 

cs-^ ( üjJ uU J£ )( 3 Bands ) ju j jj jjjeu (JjAj-a tillLaj Ujlall ajji/ill 
Green j dvs V'j Red ^ j«u J2U-4 *d jLu jjl JS sj j^W UaLJ j'jl' 
24 bit per ) Uu 24 4LiUi Ujldl sj jiuJI jij du 8 iaL jjJ JS ( RGB) Blue 

(pixel 



4j^i-ö J j;» *o' ( 4 ^ 2^ * m 


Multi spatial Image &'jJ' -4 

BandJ' j-® a_ia*J! I gAuji «G,.-»! •s jj^uu diWI (J_js (ju düU ; uaLiU^M SdixiLa 
dlldjUll odA WGil 1 gj\& <Ju*JI dic-j djIdjlJI ju djlia < 4 ! jUuVI (jüuu ^ (Jjujj AS dlldjUll 


jjauJI j-a lullÜll ^jjl! Jjldi duu LUjjii]! ji UjUVill ( Mapping ) Unau UL^jlaj 

( ^^uuVl jjillu ^cudj ^)uuV 1 dll yjdj !iliLa ^.a-v j jl ) 4j_jla öjjau adiaua jxs 

_ Jaia 4u.mU.mI jljli dl!U & rii/i'i ijjull ^gic. JaliuiVt 4_iLa*J dlUj 
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4AxaÜ^)l! öjjj-^aS! 4_aJlxxa 4_ix<4&! 3-1 


5llLa (JjLsJ LaAic- (_gi ( S jj^ll <illjj] )(jtALa ls * 44 x 434 ]! 4 ■%!!» X 4 W ajJjSI ^OxiAI A^.jJ 

jl (JsIajV! u^" i"Jj* 4 l!)(j!Aix 4 44-aAl l^Jj ajjx^il' «j JVI 3^4]! jl l_ijxm1 ~s\l (Jst^j 41 

.jiüVi 


^Jl4«] ClllSj < Sx4\' 1 g llVlVl ^^li]! 4 -n\1»x4\I OJJjS 44 x 4*1 lil X4 iSM ^^gic- L_i^)*jil ü i 

44 ^aa j! ^gic- aALalc-1 4j2xLa]! ^j 44j£oj 4*J! dlVl-Nx4]l 4-alAÜjjl (j^x4J Cllia. (j-xaj^t 

t> 


JM-J2k 4 1 . gjlc* öjL^üU •WA 3 JJ' --N. n T ^ n 
L5^ ^0-5 (J xU ^ ^LaL^ki 




I JaL^jl ^ic. c *’ 

4-iC-ljLjaJ 


l^lSUJI ClliLuili! Ai.! (jx 4 x>i ^j-aa^l f» 1x1.14]! 1 g liq-yj Ij 4 x 4 lfü! ^43!) t jjxx^il' J-»q'i\'l LaAk- 

JPEG -1 

jf“sj (Joint Photographic Experts Group), »j 4 *J] jl^alk! JPEG <jl^' 

aAl_c- ^.'li'ixxi 1 "JPEG" xx!! _ Clü I 44x^4]! 4^34*^ LaXui V tjl > «Vil 4 4 n» xïi 

u) (JPEG File Interchange Format). J jE-aü.1 j* <^ 31 !4 JFIF y 4 f 4 ' <j^' ji 

Cli 3 _j]l ^^3 JPEG. j»t-Saj 4^4 4 -laj» x>» x 4 44 ..o ^.ic. 4 _)jLaJI 4" '1 qlxxü ^ !»s]! JSlxxJ! 4* JFIF 
C5-^ Jif. Alxaj]l 444Ü4 alili! léSli* 4SU4 jpg. (jjxij 4 jjAi]! JFIF elllila ^AilLuii ^li]! 

,4 iWq'ixx^!! 4 44)-» iSf' 


4(jJ4_ül]! A_k- JakAaJ! 4_ijAj ^5Vl !! ^ 1 laJ. ■ xi j 4 " l i~\ i'a44*Ax4 li» x>i 4_i]! JPEG (Jxa*^>xLJ 

t» 4 SÜ 4 4 x 0 C_iix 4 ^ 4 \\ l 4 l 5 x 4 1 4ii ^glii tt_lull 1 X 4 l—aix 4 j'VN 

ajjx^lll a^^4. 1 . <1» x>l ^X4 

t3^' ü' cs-® ‘üj-^ ( 16 t-4 24) cs^jJ l 3^ JPEG <j^4' 

.(jji 256 ^ 8 4- 1 j j x ^ > ~v x 4 Gif (jtx^üil 

LaAk- elll£ji2! oAA 4jjj ^ 4 lal 4 ,aJ _ell5Lu£j (_5-jtx4J ,jxa i_aIUj (l1iI£jL^ CjIa^j jjc- J:ut_Aa]l ^1) 
Ja^ ^gJSj ajjx^il' ^jn5'n ^»jA) LaAic- j! tJoixAaJI 4 " )\ y j-ï a 4_^j.3 jlilkj 

(J 4 XÜJ (j-a Jjlai Cll3j ^lla. 1 4ji !a*_ (J^lj-ai! Akljj f»» x>i 44 SI JPEG l! 4 *-! 

_44j^i]l CjU.jAi]lj (Jj^aliül ^ixAal) idllj-a]! (_jx4 ^Ac- Aaj .ajjx^ill ( _pa j )C. j 

^x4C. x^»4ljj BMP TIFF 4jaj» x^-4x4 JJC- elllsLuaj ^ (JjAaAl 

V ajjx^ill (^gic. (J^aLaJ! jJjiAil (jls Jpgg, ^Lualll 'ö j )_Jx^a]l liq-yj t-aAic. _^)3jlx4 

_AiAax (_j-a ajji/ill Ü Ó^J ta^jALixi 4 _ujLuJ! t _ s ic. jj 
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TIFF -2 


cs-3 Aldus lh ^ j-4 ‘(Format Tag Image File) 2 2-^'A l TIFF 

_ji.ii Vii (j-« ji (Scanner) 11 ^jo>L 2! j-« ó^jIulaII laAl 2-^A' 

2 jj Jt -0 ^gJj) xla ^jujLaJ la 1 ’ J~ü (jjJLl ji jj.^ ^J^i-ajl 2-Ü- 1 tjl-uijS ^-Luj C^JOllj 2^ *1 1 (jl al a!1 Iaa 

.LaljA^M C'Unla'i £<a L^aji 4 *jjj1j Sj^xiü ^ la-> i TIFF 2^- u1 ^ ,4_aJl*-a ^-4-12 ji '' Je -j2 a 

JSIAaI! q^xju j^Jaj Ua j^ i (extensions) cjU-uijl ^ajï TIFF 2'- uJ - i ^ (A*- 3 Sac. 21liA 
LZW p_j4i j^» !•»»-ia 421 j 2-<sljtjj eiiljijuijj]! 2 a *-^ _jc- IaasJ 2)‘ aJ ‘ > ' 1 41jLi-<s Aic- 
-Lb -.Ai AajS ciu 24 C5-^^ f^-4 TIFF l3^ .^A? aj^-^1 <. ’q»-la’i V 2111 


CCDRAW -3 

AaJ IgJaSavj CCD 4-ilidl lgL-mJ 2*1' ajjj-sall CllULlJ <sJla-aJ IjJ-alSl! ^jSÏl 

(J)[j uij ^j.3 (41a j» ->» <a _^JC- j 4 -vl'*- 4 2 A) CllljLnll la Al ^.a>.i.ü Cljljj-al^ll (jAaaj .CllUÏLuüll 

4-ikiil! f-^g-iA cJ£ cs -lc. 2>A4 eAUlnl' sIa (CRW.). 'ji CCD RAW <2^ 

• (jjAj , 'i ~v<a 2- 4 *-H 2^J ^ >11 * <a\l ajÜ i" ';■*>. t 2^'A CjUUJI aAA 4 -a.\\» -a j^ Vajj .' J^' 

2 *• 4-1 j >m\ 24 J >l a j-C- 4_gl^ill \1 LgJLjalij ^LiJ! CllLjLnll 4 -y\1»>a 2 1 

aA^?- cs-lc- Jjjl-2' 1 g jl ui (2® <_£^jUül <—j_jjüiIaJI Igj £-UÜJ 2^1 4 -vW» -dl ajÜj £juj12' 4 *-Ü 

4 nl g 21 4 '-.-a-v-all ojj-usa]! 

j» -,-a -4 lAj Ijj-aLS 4 -y'il 21 CCD RAW 2^ >M 41 C'll q\xa (j-ajU-sai. ^aS Aal 
4jaj» >^a RGB TIFF 2^ tM Ó - ' 4 dl^LiLill 2 h® 2^ï *l / o60 (_2) 2 > -^' 1 4 n m j .ij 2^1411 
£_-a) i_il«ll p >-v jk.i^>' (4j jLmJLa 23^4' Resolution 4ilj£ eiiilS 22^- 1 ^- 3 ) 

'C )\ la’i Hl (_2 20^' 2 4_La52^ e^Ijj-aKW ^ A\l 

CjUUj 2r “’jj 2 >m A 2^1 ^AjLj j*JI2j 4jj \1 4_jlidl CjUUj 2>* m j CRW2'-^' <j) 

iy* ^ j Contrast mapping j White Balance , oAh^' uj^' üj 'y 

4_aJla-a Jüc. 4 a$ a 2* tAjJ^ J (j^ JWt 4ÜA j^lc- lal A\' Ac-Luü <2^, dlULull 

(22 2-“4 CCD RAW 2^ C5^ J 11 2> tM ~l 4 : i i,wl' 4 ).a^2' ei41' 2 aje r? 

^Llaj LgJLj^li 4-y\l»oll dllaailaj 2^*^ LallJ (C-M-Y-G) . CllljiS ‘—AJ10 

21 > >mJ 2 lal 4 _i1ALula 11 eiil2«1-^1' 2 j^4ü ji (jJjldl 2^ .ejj 24 t5-l£ 2j-i 2^ RGB 

.ajjt^all 4jjjill ellLajlüll 2ï- ui ^ (2) callS 2^1 elu-12 (_5 j4uiai 


Digital Cameras 4-1 

4jAU 11 IjaoL^llj 1_§J la»q*i,\~i (_ 5 -lll 4_aj^2 =a -h (Jm4vj 4, ).a^2' jjt.a.1' JaLallI ^4) 

LgjjiSll lg lia-uiJ 2^ jj^*al' jli 4óxs VAjj jllall 2jall 2 A *4uü V 4_u»s2^ 'jJ'alSH jl _jA 22^^ 
4JÜaj jj-^-l ji ji 4 lAl^ ajSli ^gl c- jjlal Cllllfl lij *311 4 il~vl.ll' ajS'2l l^j jijj 

4\ia>»«'i 24J ji ji (^yjjjJ^ll ^>lj ‘ij 4gjuli'i j4.ai 41laJl ailA ^2 _jA j ) a j^li 

^Jc- Igil^li 2^1^4 jj*^all 4jjj ^-iLalLuii 2üli alle- Floppy Disk 2^^' <—Ijj^iIaII (j-a^aS jJ 
la ?lhl Ij^LSll a^£li j-a J^J-li j)la'nu . 'i IjxaLkll 4_iLi-lA5l LCD 2->l- UL ll 2 Wn J^)£ll 4..414 

.22^ \ g jlc. 
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;4 J' (_y asu Jiic-jM Jüj Ai.li jl L- i-y ;j 

öjj-UI tOja». -I 

IjJ. 8II ^JaiLuiJi (Jillj(R.CSOllltion) (Jj A j-a^ ^Jc. Lj ja. \l tOj-a. .A-aLL 

4 J hm -vlij J 4_}ALïiJI Lalt til Vi ^_Aj Pixels <—JiLluUI -}A*J siU (_J_}3 j 5.a )j l_AL_ajl 
j -a>-aj Lal 1 Ium IJS^ja-a jSLaJ öjLa. JuJij plJaC-l (Jc- l^)-l<aUl ojAS jl _ IjjJfUl Jl p 

c"il JU ji 307200^La Ij^-aLJL (Pixels)»j.: ; • ^ ^JUI jS e'il jmUI J_li ^ac. 

c5-2c-j ( 307200 JjVl cJ-^' >-* j) 640 x 480 J-JJ'j 4-J 3 ^' -k» j Ls . 1 1 

, Jij 'jj-ai^ll CllilSi 'j. J51L j!i£! ClljULi t-"i.wljj U£s ^j-a*JI 

jjj-Ul ( Data Compression ) ejUJUI Jai_Aa JU 1 jl UjJJJ j-laj 
4 _]IUI oAA Pixels (J tM J oUuJl oj i» -UI iAiLjjUI ji JaLI ^i^-y j-lAlJ jjSjil jj—all 

^glc. Aaliaj Jij-U' jl . Ja' * j^L 4 ~vl jolo alAijJ (J*J IaA jJj ojjj-JI oAj^k (Ja 

.IJ t-llUmJ (ji JJ81I 1 L*t ■ Ai Jill jl JV! AiC-j 4.mA».I' oA^a. 

IjJJl O j£L -L_! 

ojJL ^j-3 jl 4 jliL ojJL (_J (4_iA3 Jl ) (JlJa-UI AlIjj-al 8 (_J II jj j_ü Jj 

^g-A-uLJ (JjIjS oA^jj oj£UI (JjjÜj jikj^Jall jVnu j 4_iJJI jjj—aJI AVI (j>>»j _ 4_jSkjli 
<■ <1 lm 6j_jj-a J£ IaaUj jill aJj! >jJI 4 „.;.^ < n jl s JU! \\ jl . Megabyte LajLI> j.a 

jOUll o JL LiA 4_ilc. (jU La ji ojjA^aJl ^g-S (J ; li^alij]l 0.1^ LS lc. AxU*J oAj^C. CjIjLjc. 1 L- kaa, 

. jlJVI ^ Jc. tilL£jResolution 

(JjA-alij 4_a.j.i Je. A-aJ*J oAj^C. CjIjlAic-L <- allkj oj^a JS ^Jl oj£Ia 1I 4j<aS jl 

Data L-iLajl*J! }-»» ^ ^I^Jl >«l (Jc. JIaSj Resolution aj,w'ï\I o Ja ji ojj^ \l 
jJaaluij o ^>-iJ' o jSlill ji ojjjaAiJIj C5 -i*j V 4jli IJJ . j'jJV' jCoiïipression 

jl j 8^1 öjj^aJl (Jj^alilll oAr^ (_gi AjAaillI o_J !■_ _ jjj^all j-a jj jLj 

^jjLj jjlll ö^jSIaJI ^g.3 sjjjua jjJLjoiJ (Jl (_Jaj A3j jLlC jj^j J I l^laUl j jij 


IjxaUl 4j^jJI oj£!a1! 

jj jiJl 4jlJa (Jj^l . l-S-4J>Lj 4iÜa L- Um^>j lillij 44 ^jU1 ojSIaII ellliÜaJ jxs jjc- jj JjL 

jli eiijtLal IiLa 1 gjL jj^-JI 2j> tM 'I JaLaüll jL , eiuljl-vj^ (^iLaj JjJlj eiijLLa-a jl 

l_Jj-ujUSI Jj Igju Jli tilüc.1 lalujl j 

0> a jjj Floppy Disk 3.5 L5j' j 4' uJ' ak»^jj_^=JI cJJ (jjuu 

ojA 3 jJj ^jJl jj£ü JLJI oj (J jjl j^Ul (VV jS Jl 4iLia j/L ClllLl -v )xa 1 _4 4jj jij 

(Jl (Jj-ai-J A3 Jj^/I ^_JI j-a jjjijll 4Ü1 _Lij LailJ jj' (_>ajjll j-aj jAa_j*J o^A 4 \ jqll jjjijll 

.lAjjL 

jj-lJI ^jjj - j 

£-a o^Lc- jL 'j-Aj JIJ (jJ i ^-aJ^W o^C-l-m-Aj L_lj J •*>!' (Jl jjj-sJI ^jjj Jj 

jl_3 ^,AÜuiJl ^J-jJI jAk^a-a jl ^ J jl-5 La^-aj _4 J_uj Jjll 4_jlac.j _lJljjj Aic- IjxaUl 

Serial Port Jm-LJI ^jJI j-« *—LUI j-a l_jj-ui1UIj J-Ua tillm ^IaüuiL Ji ^ Jjll 4 Je. 

/ÖjSIaII (_J£ Jill oAaJ 4_iLa*JI ^rLUj IJIjjA Alc- I^J-aUl o^lc. tilUI jLj 
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jaui! 4jjjjla aAA j 1 in«i (3^^ jWr^ ^ Ul.iIjj 4_is>jl_iJ! oj£Ia 1! 3- <s 2^21 4_aLac- ^lili 3 * 3^°^ 


L-ljttil -vil 4_ita3jll jjt.*-»ll 3yJ>^-i 5-1 

Aj-i.j-a]l Hard Disk 4 11 ajSILJ! ajJi ^gic- ajllfï ^ ~vl tti-a ^gjj jjj.^i'1 3 jJp^ ^l'i^ 1 

aj£lA_i lAjj_a Ü !■ g -aAl t—lla_atalj2! 3-® ^g-ÏAl ~* > . 1 l_ 1 j t«AH 3jfai 3lj L_lj joil~v\' Uid-^4 

. CiibU^ 16 CP cft V" RAM flj" 

Ut-ali. jlA_l3 aj£!2l L_lj,ttil ~\H A_ljjl 3j-5l (j5Li. 3-* aJJ a.Y )•> 4_ac. jii jjj-saJI Uij^J 3 ' 

j j2l 2^1-*^' <c- j-ui 3I cL-ta.. c±AJj^a 2 l>=- Jii VVideo RAM (V- RAM) 
(j^ju *1 jaLS jjt-saJI Ua ji lilj ^ kJ^'Central Processing Unit "CPU" 

.p jjoil jjt^ill 4 -y 11» a Ciilia, Lal£ p jt2 ^Le-all 3 !^ 1 t'Kj t UjjjtAa l^-jli lg jlc. l1i'jij»M' 

(J_t-aj ^i_i 3 I 1 g i«a 4 4_xa3j]l 'jjtal 51' 4 )-a mljj aAjit.1 .al' jjt/i 11 aAALuLal JjjJa aA_c- i2l_ÏA 
3-5 -lij l-ij-jujLsJI 4-t.MU.M (_ 5 -ic. L$jjjj 3 5.ai L-afi. UiLuJl < __ s _ic- L^iijjj 3ji5221 jlg > \ Uj-251' 

.dü l es] lA W» - ^ j 

plj-ii i2l_iAj aj-t.1il.ita 4_ajl_LJlj (_Utajl 3 * * '^‘ ■■ "' Cll'jjtal 51 ' j>a» \ 4 jjt^i 11 4_c.l2a 3 5tai 
3-klj pj_i l 51 (j-- 4 4_*jUall 3j-5j Ü Ü 5tai . L_lj joilaJI (Jj_ljla 3-° 2 l]a 3j-5l 3 f . j-k (_£j_i.i 

_ jlïiSj Utlaai Ijjt_a jlajill Ia^j 4 tA -Li' 4_ua3j]l ClllajUa]' 

3_a pljji ir’W 'lAj tu.ta.1' JjjjJI pj-ij 4_*jUall pjJ i^‘ s ' •^alijii 4£. jiiatall ajjt^il' °-^_Jr k ül 

^_3 ajjt^i 11 4_alSd 3Ï..U®- 1 -!! L5^^ ^ ’^lj 2pl_li]l (Jttiaji ^ 1 jlajjtJI l4^J jé-jJjill 3jjll 

3 ) .4 t>> itaVl L <1)11 £j ^-<a ^g. 'i~v Jil 'i» tall j=tll^ll 4-C.liia 4 q\5'i L <1» t>a 3 ^ ÜJ^ 1 kltaJSI 

jAjj Vj o.A-1 ^ V ajjtt^aJI aHj_a.j L_Lll]l (J^-tua 4_iSlj j_n£j j-a^jl (_5^1_*JI <_3JJ-H 

.lAlji 3 I IjJJtl ^A^l 4j^l*-ll jjt^all£ 4 1 » ojjt^ill 

3_a )-al Vi 3_a Uij5'ita l^-ii ,Wit«4 L_)j3 ^jc. 2''<;a. j2l Iji-alS 3 ^ 4£. jiiatall jjt^ill 1 u^rsVi lij 
4_lta3j 4_*jÜa ClliLS. 3 U ^ 'i^> CllLajlla]! 3-® 4£. jiiatall jjt^ill t _ 5 ic- ÜA (jliallj 3 !^'^! 

ciülS LlK (^g-ic-i Resolution 3 I ci^l ^ >**> ciilij jiiSI ialiill nnx. 31-51 .aKj t 4 ..^ t.^-S'ita 

dll IC. jillj Jl -ytall IaA ^g.3 l_A jllllli L^J a j jt^i \\ 4 Vii-all 'jjtal 511 pj-i 3 Lk^i jjt^ill 

4£. jdatall dlljtuli]! (JtaaJ kljA 4 Ia jj-a 3_?^ Ü (1)5^4 4Si» t>i\l Al.wMI aj3 lIiIa 


4JLv ^g-3 Uaj5ÜI 4 I-Vt^ill o<a 1x13^1 44 - 0 ^ L- ll tti^> ^gi j1aJj*A]lj ^gjlatlll ^Slslill (JtuaSl La ljll5 
jAAl j4 Ijjtal 511 ^g-3 j1alj*j]l aAll j 4_liliLa! j3jl 3 ^ 12j 4jj3 ap-Ltiaj lIiIa ajjt^ill 4 isA Aj 2 vj 
jjjjj _oj3jlta]l öj£Ia]1 3 ^ Jl51 ^','i'v'ittili lAAi.i 35^4 (_j21 dlUaiUl AA»J 1 jjtal511 aj£lA 4illa 
JÜC. Resolution 22 A J.Wi ajJ ^','I-L‘i t«l 4jla. ^gi 251 aj£121 3^ alAaHml 4jjl£-aj 

Data Compression »jj^aü diUjk21 L» . ^ » <jLc. 
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IjjJSll CjUjJLa 6-1 

.Lens<^-^'* 

.Flash^4^«* 

.4 WLIaI' Üjj^ll jl»jw^aJj jjjJjj ^SVlll p! jj jA j i^,jjll p Ijj * 

.(Tripod -kluiVI — -likH ) Jjliill (jAkl l- nS jü ij.ic.li * 

(Jjauuü 4jjla. (_j-a k (jLüiVI jaj 4_Jc. L»ii-illj 4-aljiaiiuil j)j£ü jj jA j c4jui3x 1I L.lal ~s jj * 

■ öJj jid! Clll jJAkll dlji.^»!! ji 

liu^i jaj jbjalj aJ)j Jja ^^A j cLil jkl jjc- Clll jJAkll ellA jjjSj eJjdlij (Microphone) 
.(jLiaVl (_pa*J ^Jl jii a jiic. ^Jl Jillj (Jjajunll aJUa 


.( t -'> 1 - 


Jl kali_ Ij 


Jl! Cit jk_SI! 


■i) Microphone <Jj- 


JaSV * 


(jiaaJ ajj ji.^»'i j jxjl pj-ukajjJlj 4 juiAjJI (jjlk ^JLuuJl 3.3aj Jill Jfc j t(j jjJl jjSjJl 4ik * 
Cku tual.» jl dll >m 's/n a3jj_A 4_iA3jll Clll jJjsUll (jjjj (jl—iaj/l L_lJc-l i^Sj t4 >>nl j ajjjji 

LjÜLL j jlJl kliiajj 4il_uuJl (jjüjiajj 

Focus Auto / ) lS j-J' lS J>J' Jh£jJ' j' Cffjtihl' (_5Jjj Jh£J^' J jCL*-' * 

.(manual 


Lil j j jjll 4_Jall (^gJc- aji.a 1' jjj-aJ ^ajulj aÜlj ^^.A j tjilLail Lj jjJbj j^J 4_Ja aÜli * 
^Jlll 4 _iaJ 11 J3j 4j j i>» (JkkV (jijLall < __ s _l! jl_*jj (Jkj jl J (j-«j p- jj-iaJl 4_ixJ 43 j*k 

e jj ji-al J j^JI 1 g V'k j 


■ C5^> 


JÜ! JÜl 


_al!élL 


Jp- 


a jJ 


LW" 


_a-0 


.LiijjjJIJ ^ ijkaH t _gJI j (j-a ajji-all jl ClijAjdl cJlui Jj* s~i jj jink 


Jl 4iLuêaVlj 4_uiJI ciiljj-alSll jiiSI (jl Ciia F)C in jükdl (JJ j^Jll jLiill jJ (jkk * 

(_k*j a j l» •■'■> 4_jLl jgü Li j~v.aj a3j J<s j) jjj IjxalSJl (J».>.1ü j^Jl CllLljllaJl A3Üa (J-P*j l§ji 

/ajjJuLuJl ^jjLj^SII <31I=l11j Ij^lSll Ajjjj (_5^c- 


<_5-Jl Cllljj-aLSll ^j.3 (LCE))lJjJ j J! (JUaLJjSll (_paj-C- 4.JUJ Ajjj-Jaj Ajii. aislj * 
4_lo£ 3JLaj (j-«j A-JUJl (^gJc- JaLujxJl aji^ 11 4_iaS 4_JiJl aAA u M t M ^ ‘(LCD) J^. 

(_ 4 . j Afc l 1 . i l p^fc-iaJ 1 g i^a^)3cj ^1 ic. ic. j Lifci ^)J^1 *CfcjLuo]l aAA (j^Sjj ~s i^il^ jj^£j ( _^S1 4jfcjLfcja]l p jjLfcj 

.p jLfcfcill ^gJl J)C. jj ^jJl 4 jl-vll a3A hliiuil (jJIaJ (JSiuüj 


.(-/+Volume) ^ >* 


Jl 


ci>> 


• r 


Jj 


Jl 


J'JJ' 


jl J j> ifc il jl (_>a>c jLjü.1 33_^j jj j-A j (Movie/Play/Still) pL^=>j')/' * 

jl (jja^)jJ (Play) (_ 5 -A j 4-S j^'i^ll j jfc^a 11 jl Lil ji^a 11 ^-aLuuJl jl LilUl jji^ill jj^>^j 
jjfci"! 11 (Jj-Nfci .1 ‘il (Movie) Liijfc^» 11 ciil_laja.jLJlj -4_Jjliill j11 (Jj-nüi 'il (Still) jj^ H 

_<£ jjaJ-Jl 

3 j 'N/i i 1 jj a\ ‘sll (_j_3 jj élliA jj£jjll Lak. ^ ja.j Jl kUiaLLJ (Focus) L 5 J J' jj jJI Jj * 

.Ulilj (j jjJl jkjJl 4jl-ac. Ji 4JC. JsuLfcfciall 


17 



(_JjLu _SI (Jllui_l jkSI jAa j_*-11 <LL«_1 4 _laikJl 'öf.1_ja^L ^8Vi_SI ^1_ilxs * 

JÜuüjSSI i^yajc. <LIL ^-^!Lxui j j'uma Siu>i ^ c- ^LLaJI Iaa <J-aaj Lut (LCD Back light) 
lSJaj CujLujJI oa^j «SI j_iaj jj_SI La t>a jS (J^Lk j-a (jfL<u3 (LCD Bright) l5jL3I 

oAA <iAALuLaJ j j>.a .aSI L-LC-jj La ^Cll j_l jL m pLlaC-j (J^Lk j-a j j>.a.aSI jyc- (_j.Sc- iLliLi. 

_4 aa jl- nSI jS 4 jSkSI LilLSI 

Program Automatic ) <-~alk Lil ^J-+3' cs^-ihSI ^jdaJi jd>j>-aLi j j * 

jlLk (j-« LlLj L^JalüSI aIj_aSI ÓJJI ./1 SS jAai j_aASt iiu>i \ j j_SI Ia_a La i~\ (Exposure 

(Program Automatic Exposure) 'j^>S£Sl JlIa ^ 


(JjLa <Sj ja-all <_l3t jC-jl jill ^ALsSM Adiaj V 4 lAjll Lil jAaLkJI iJa^ulaSI (j^a jÜ (Jl LA/ 4 VÏ3 * 

(jASj 'i-v -a S I -a S I Jj 3 (j-a <Sjja^a oAjAc- (jjkl ^Alii jS (120) j' (24) j' (36) (Alsl 

(_j_A j 4„ l.a3jll jjt^i.SI (Ja^ulJJ <j-alk (j*al jll A-a!iaj 4_xaS jJI Lil jAal-fUl (jl (J_l CöA-lAc- Lil aaulAJ 


4aLu j_kl JLL ^jJc. jjjSj jl (Floppy Disk) o- 3 j* lS^l; ^ j jSj jil 'óajac. LaI%j j j£j 
( jj^j jlL (j j-ki Jl£_LI jS (DV) Laa_uA£ JajjL <J£L ^ jjLj ji (Flash Ram) -SI 

.^4) (stick Memory)» j£Ia ^ilLj 


(j-aij-a3l ^1 j-kl (jxaLS ^Liia jj'J jL £-1 ji j-Aj t(Disk Eject) O 0 j-*S' j-A' J- 1 * 

•(Eject) 

Ijj-al 8SI (JaLuljS CajLj^ISI LslLSb I jj.al 8SI AjjjL ^»ji ^LiLa jAj t(PoWer) AsLLall ^lai-a * 
j)-a jl <jjUajSl (j-a ^AlüSI (_jjl_l jgJ^SI jliiiJ ^Akduia oAlaJll (jj^J ^LLaSI IaAj i4_i-a3jSt l^jLlac-j 

_ jjuilxaSI ^jjLj^SI jLaSI 


^jic. jjJI Iaa L'.)^ (Digital) 31 ciiIjj-alS l. iS&I (_ 5 jjIaJL <aAüS jj jA j i^k=ciSl jj * 
I jj-al *sSI ^g.3 (JjLulSI J1L,u jkS' (jAaj^- 4 _AüLuj Lubj^t-aSl ^jl j-iSlj jj^n SI j jl j jVI jl nkl 
L_ijjjj ^Aklm -all (jl (jl ^ joi zijlij 'CiSc.j CjIaLLI ^jL jjSI Iaa tdiLL^jSI (Jja*aj LasjI j»jLj 
jLilkV 4_a 3 jjfc jlSI oLaCl^lj CLLLSI j£-Saj (^jSI OjjjL-aiJI (j-a jjSI IAA ^lAklujl i—Sj*J 
(j-a jj-SI (_g-Sc. La .>» SI A j >-aj°l i jj-SI IAA (j-a ^ jAÏ) (^jSl jl jjVI j 'U-iaj ja-aSI ^jl jiJlj CllLLaaJI 
jl ^j| jJLJ dl'jl, nk^l (j^a 4-C. j<\a j g L'i 4.LL.LSI ^j.3 jl jj^l ji ^>jI j^JI <-13 (jj3j L^aII oLaCiVI 

^AklLüiAiSI jl j ji^a-aSl IgJ j^jA Lil iS/iC. 


jl (J)>joi' iSl a.l_l)l 4_a^-aSl Lllj_dj-aSI jj-a A_)AaJI jdja.'.u-Lj jj jJfcj ‘(Display) dL * 

^j-S 1 g'Ï3ja^aJ LajlA jjx^a-aJl L- 1 c. jj (_ 5 dSt LlLlLaaJl ^j-A Lajj Lil j-dj-aSI oAA j I jA-al ‘sSL jJjj^allSl 

t jjjt^-i'lSI (j>a aSLSIj <LaC- jl AA-ala!yÜ jj jx^allSI 
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La£ 0.4c- ojl& 


jl ^ ‘hm ^^Üll AE ^j ^jAaü jjuiJjxa - \ 

.(Automatic Exposure) g^AjjjVI 

(jj-atj jjuiJjxa -2 


^sj j). .A' oA^- ^Jxuij^a -3 

.L-JjÜ (jc- ^)Jjt^iMI 4 jLi1=jj ^uij<a / JySjiill £j-bj ^^uij-a -4 

4 ign-all 4 W4\l jxuiJ^a -5 

. .-o j ^jxüuJjxa / (^£jluiA ^jxuiJ^a -0 

j-a / Program AE ^ .-oló». ^c-a^iall ^jlülill 4 q A j -7 

.(balance White) lA 5 ^' ^ jVy* -8 

Clll jjJjxa jxuiJ^a -9 

,EV lAmjAJI (jji^xus j>ij^a -10 

A» ^ ViVlj ^fLaJlïl A» x>» l oAstllj Ai 4-ajlill jlAjl jxuij-aj 4-ajlÜl! ^^ac- -1 1 

_(jjj£la-a]l 

^2a^auil]l ^..-o j ^jxuiJ^a -12 
^jxuiJ^a -13 

.4 A>«.a\l Jl-JiC. -14 

.(Ji’NxmMI (j-ajS (_3 <s ^ 14ƒ 1 xq 1\ 4jtxuJI jjoiJjxa - 1 5 


.(Jj^jouII 0 . 1 a ^uijja 15 -16 
,J;->uull (3^2 >1n\' (_ya^)C- 4iuAj ^AA* -17 

CIsSJjaII ^jxaüJjxa - 1 g 

(_4aJ^)*jll ^AA 4 -19 
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: (Image analysis) 1-2 


liAc-Luij ^gCill Ja^3 4jjjjt>» 1' Cl)l-ajiai-a]l aA^limJ J CllLiLii (Jai 4 n 11at ,a 4 il.ac. 

L_ljml n 1' JiJA 4_uüïj]l Sjjtn'lj 4 LSI 1 n 4'ijüj 4jl_uus 

LaA ^jjja)^)laJ j_ji (j^.a) 


Computer vision j^UJU 4 j jjll. l 

Image Processing jj-^' 4_aJl*^ -2 


^c.jj ^g-ic- n' i Ljjli L_ij joil nIIj 4_jjj]I llalAiJLui! A_ic. ; L_ij.ti.il -vlij 4_jyjll -I 

Cl ll .a jlauallj CIiLijIlula]! o AA j L_1 j . til N ILl ojjt.o 11 4 t^il n11 4 illatll Cl)Lajiat_a]l dlLlj'ui.iol (j^»lVn«.a 
^ (_j5LlgJI ^ AjAaJIj 4^lmLmV 1 ^j^ajl t^TNll j (jjlll ; ^gA ^gjlat-a ^g3 (JÏLalii 4 illatll 


AAaj 4 nat.a JjjJa ^lAaCLuAj ajjt^ill 4 n 11at a l" l\q i 4 t^il -vil ajjt-^ill JiiJ ; jjt^ill 4^JHjt-a -2 
4 _Ïi!)1j (j_a jj£1 1 ójjt^i 11 (J iIn'iI (J_iAjxs ji ^Llal Aatjjj _ 4 u«-ii.-»n‘i 1I ^llat-al! j 4jjÜa-a]l 4 Nllat .all 

<_jA lK' Ja 


Preprocessing 
Data Reduction 
Feature analysis 


AjjIaHjVI 4-Nllat.aH -1 

ciiULuii (_y^i -2 

(j^aljiJl -3 


Aja2 jl\ ö 4 vlU a ^Uaj j^aUfr 2-2 

: ij* <j 


Image Processor sjj-^H -1 

; 4_JU1! CAlA^jll (_ja 44a3j1I ajjt^ill ^dlat-a L_alllij jj^a 4 n 11 at .a L. ll'sll 4jlÏLaJ Aau 

Image Digital computer (éjj^l' )éjj^ll jll s-^l^JI-l 

Storage ji -2 

Image Processing sjj-all -3 

Display -4 
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4_La3j3l 4 -y \\» -a j..ol 'ic- 

Digitizer CjUÜj^i _2 

J_lLaj 'ójji .^1 \l (J-jjVn aA^kj jc- ajliC- jA ( 4_ia3j 'ajjk-^il' (J^au ) ajjj-sall ^iSj-a 
^_-a ^AbLLu_a!1 Ic-jj >1i (Jl-jkA^M a j g -n! j--a A_lA*Jl A-S.jJj 4_ijjjj^]'^l l_)j juil -silj ^^aSj 

^ÏIa Cl)La3j-a]l 

( 4_Lj.l>i\I 4iLi<21 ^gic. ) jaSA^I 4ujjjJa]l 4iUifLil (jjALLa - 1 

( a jA La ) a^jjÜaJI 4 LiVlU i" ll ~»>x«La -2 

( 44alü ajjt^il' (JjiVl ) ajjt^ill Cj!)lia-a -3 
,( 4_i^3jJI ljj^sl£]l (JÏLa jjAl3 + IjJ^lü ) jjfi jJAjÜI CllIjxalS -4 
»ji./ill 4 ml ,n^U (_}al^i3l 1 _sLusaiï Cl)l3 jL-aus -5 

Aj^jj ^)la3 i_L^i’i ji jtÜjj jUaai i_ali^aji 4_ujl_ui]l ^-»>«3 i ji 

fM <4LJI 4 ■%>« ill (_J4a 4ilLüü lg-ai3jj aIjj ajj^'l jj£j ji jLiilajj 4_ijlii]lj 4 LiViil 

<c- 4 -n>mi\I ji Film 


L_sU^aj! 4i_jii^a-a ji jj£ jjAiill CllljJ-alS ji ajjA^all Cll^iLLa-a Lal 
^glc- ajAl§ lgjj£ l <\ >>i'i ajy-a aAA j AjLLuJI j^ ^Aj 4 kn< ajjjua (JjÜ (ji j^-aj ( 4j!)Llll Jaliill ) 
i—sLaiS-41 'ijLai^ 4_jSlS 4_iJjjAa bALü ajjk-^»l' aA^J jjfsj jij 4 i» nli aj^ua ^jSj-l 
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OjaJl j -3 


dll >11 «.al' o j g ^i (j_^s r- jjLij ’ójji.^ 1' 4 >ll»,a (J_aJ (j-a ALaxluj-al! L_lLjuiljaJI 4 .alVii jjl 
ClkjAs* a ^g-lc- Ijjl tM ’ö-lit-a (JIjJ J)l_ 2 »ji (_ 5 -ic. o^pLal' 4 <\i>i 1' 4_-alaji a^i» t ^il' 

4_adl*-a] (j^u-£iii-a]! L.1 ml 4_iij ^ ic. jjjj 4.imlmV' dlLa^ia-aJ' (ji _ ojjjS t_ ll m-s. 

(jy*-a i—(Jjiilallll (JaJ j)<® j lg ll-y.4 -Slj-all tllULn]! 4_yaSij ^jj^aLa]! (jnla'lll 


1 Vil \ joil j lij'j/iA-a ^g.3 lg ^a^aJiui j L_lj joil -vil ; 4_j^)]aLïillj 4_i-a3 j >]l L-ljjuilaJ' jjyj <■ aj£ 

(JjVj>-l' 4_3^)*-a] ^.*iVn« j ^g-Iill Cllb mb^J' ^ 4 i^jJalliSI i"ib ml^l' 1 ai 4_ya3j ( _ S -A 4 usi -vilil' 

^j.-aa^)!! (jjc. jj]l (jjj 4 n>g 1' djlfuiLaJIj 4j^aJI CllI^iLuJl ^3 ^Ailai 

. (_£ jlillill j 


0.25 i .Okn ( 1 Byte ) ‘-ta 8 j^c. 5 12*512 ü-* i-kJbü 4_ia3j sji 

-; £-ljji 4 j5\j lg ■ajmq'i (j^aj tiA (jjJpJill -lajLujj (jl (jjJpJllI (j-a ClyLliLia 

4 1 » .al' (j-a'jS^M -1 

4 n«i)ali«^a]' 4_]ajAlüSM -2 

Optical J' ajj^2' ü^ 3 '-3 

JaUua^i 1 g l5.al Cil i~v 4 juLuj]I jïi^i ji MB 700 Aa-^ 1 j)j^j I 4 n«i)-»l i«.al' (^j-a'^jSS/' -1 

. 512*512 e> 'ó2800^ 

jlsJ jll ^j 5 U Cyb 6400 (two side ) 1 g UQ > (j/s 4 ilüi]l 4 . 21 c. ; 44 xujlali«-a]' 43 aj>iSn -2 

Jajjbil' (_ya lij^aj ^'.iSi Aajjl ^3 512*512 f»> **>1' °-^'j ojjj-sa (ji 1 lab.b 


oji^La jVI Clia^j-i-ai 4_jta^llj op-l^^l ^^3 4„;VVi ^aliaj ; 4 3' -3 

Ciyb (jjjla 4000 C5^| l 5' GB4 C5^| JjiLs jyjS (_>ajil jy jiall 4 joj jji . bjUj 


(jjjivlSI (jxi 0.25 i - .'i^ 512 * 512 °jj^l ji biiii jjj //JU» 


512 * 512 = 2 18 , M = 2 20 
512 * 512 / 2 20 = 2 18 / 2 20 = 0.25 


//lM 


700 MB / 2800 MB=0.25 
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4 n« ij)]' j)\. g aj, g -si A jj La]Ij Cj-juA'j (jjaJ. jVI 4_Ljjja]j]l 4 _j3I^aJI CL'_CiLuj ji 

4 : ii,w\' ^ 4 y 11».a ) 4-jjj t .^i\l Clll y 11» .all 4-aIali { ^k 4.\,a».‘uu<a]l 

Ój 11 ^j.3 j..^> ic. (_j£i] jj^axiij jJ*J5^-a]i (JjjaCi IgjS CL 4 iAg .ali 4juiiVi <— njlli 4_alali 

4 Lljj jl_*ji (_]£_Ci (^gic- ajjAyj dij 4ia ja 4 iling .ali 4.».LV I i__) jji jLull i _(jaxlLuj jjg y 

jy^)y,ali ajjt^ill r-lliV 

4_3Cj ajji./i li 4 y 11» .al 4jÜ*lLa]i (jLacAl (JaJ (ja mLmi (J*S CL aAiLa 4£.lila]l jlgJai ajg_a.i (ji 
aj^-aJj ajij-aJ] (jjil >m y 11 jj_j]l aj^-sLj jjjill Cl '1 »)\ j jajCalL (_£ji.i ajgjJ dlllA ji 4 i>i^'u 




LHJ 


ajjaai]! (Jjf-iyl -5 

j)i / 4Cij,t^i e j_Li ) 4,, i 1 » -a a j_L] o jj.j./i (Jjt^i.y'i (j£- a j-jc- ajjt^i li (Jjt^i.y'i (J_i.j jjüü 

4_Llü]l j-a / 1/30 Per second ) _>a a_^ 1j jLLi jajj jein 4 iL-iaJl ajj^ 11 c'il yll»,a L_jic.i 
jj ( Frame grabber ) jLlajl (_>aLUL éjjj^aJi Jj.^y’i aAyj jUl La Lllc. ^ 11.3 ' 1 a$Jj 
( j-alli JL^j d]jJ ajjaaall jjje-a ^ yy jLLal L^J dlLSj 4_LIÜ1 j 1/30 j^*- 4 LhO (_]£ 

. j^V' 


^j-ic- ajCÜS ajSlj (jc- ajlac- jUajl (j-alla jjüij La llilc- (jill jjjülll aAavj ji 

ajAall l^Jj ^dljuali j-a £-_jjll 'AA CLlAa.j a-l—L ajLc-i j_i Cl iy 4lal£ 4_iaSj jjjil 

4_iLa*J 4£. j-uJlj ^-aajij 4 i aJLA ji 4_Llïi]i ^^.3 ajjj-a 30 LLl3j] 1 (jjJ-ij (_g-3 LCa_)i jj j yMi 


aA 2 kj 4_jalaLallj 4 ijl my\1 CjLlLaaJi (JÏLa (j jluuLi 4jCaiij-ali cJLUa^i j=>-L 4 y\1» .all aASkj ji 
(_^i jatj ^ (_5 jijJLa]i JiCCiL 4 y\l»x>\lj l_iA CLl_jj^o\i ^.auC) Cl iy / ALU ) j-lai-Liij L.ll >m y\i 

( (jJjijlLs 4jV p.Uai.Vi 4_jij (_ 5 -lc- jijJ V a-Uai. 

4_baÜ j )]l CLl-a^i*-a]i (J_jjajj a^)SijJlj 4Lj ji-a]i Üj ji^i \1 ap.ij3j (jja^)aJi ji aAa^j ji 

(Jj 3 j-a (_ 5 -^ jl g y Ü 4_.Cil.Li ajLL'^i aAA ^ij_i.]j 4_L^a 4_iil)Laj a^jLLi 4-1 j jy oli 

p> Aylijubdi 


/ /i."ily^)yoH^ 4jjlil ‘n CLijLuli • 


4_ia3j 4\ll»a ◄- 4j^)Ialjj 4ly.'ua CLULij ) 
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Jalvj 3-2 

; 4313! 33^>31j tg-jjAj j_jl öjjj^ 3I 3) A'l ^ > W »-a 


Pre processing 43'3 jVI 4*21*3! _l 

V ^^3! 4_3j 3! J ^ j iJijA lilj liVil! ) pLkjajt^-il' Aj.W‘i\ 4 31»3! oAA ^AVnu'i 

£cJI*j 3Sjjui ^^3! (jjlaliAll 3l3 ^^Ic. jJjJ V ji 13 4Üilc- 

Data Reduction ^Lul' J3& -2 

^>.3 (jLS-a ^g-l] 4 -^jnl! 333 j (_SjhP“-^ Jl >3! (_gJ 3lU!_3l 3jW;\ aAaJiuLJ ^^31 4J3.^}3! j 

( (_5jy^. 3U-«j_ (^AA^ 1 3U-* ) (j3 ƒ3! AAaJj ^AA^il! 31 >31 ^.auij 

3g-3 4jV aA31mj 3-331 4 -yll» 3 

Feature analysis 4* <3Vu«3 l <J^ -3 

AJ j j nVi Cll i-> 43L3! 4_Ls.^3! 4 ..o lVn«31 ƒ3 ƒ3! ^!a3Lui1j 43a-^3! oAlA aA31utj 

e'lUjjlVill (_£Al 3 3A32mL 


;^jV) J£32Li 4-li!a2iV 1 4aJlfc3l ^oJajj <j3aj 


Pre Processing 


ROI Algebra Operation Enhancement 

( Region of Interest) 

▼ 

Grope , Zoom , Translate , Rotate 



Enlarge Sharing 

431 a1A! 4j31*3! :(6)J^ 


l 

Reducing data 


^Lu3 ^2! 4 jjIa1iV 1 4a2lx3l 


ƒalj -vil ^AÜuj—j i—Sj—jui 3 4_ iix^a 4 _33a 4vi i ji 4_ ji3lA 4 qf-»i3 Üj 1! 4_uAiA - 1 

L^ÜiLi. (j-a 4_il*-a C')\ il-ac- ^IaVÏ j 3 liA ^3 j ( ROI ) 4i]»< 4 qJ-a 'i ^\ 3^*333x3! 

C33L3! oAA 'öjjJ-aJ! 4_juiAi& CLll il-ac- 4-aAi3ui-a 4jJj ; p>. dll nlAaJ (jc- lg IjAau 
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o Jjaa, ^^C. élli JiaJj jJj-ïi L& ji (J-= 4 & j' j' ZOOIII j' GrOUp 

l^J 4i*.5U! 4 4jjJ>2w 


: ( Zoom Process) j' jaa£ 4 ' 


(_£ jiL^a]l Ajjj^jla AÜj^jla <Jj!j ZOOIII Ü' 4-y\l»,a\ Jjjla ^^A -1 

f ^-2 j' jSl u 4iUJI cjXj_Sa]l fJ j éi-xd J5Lk j ( Zero-Order-Hold ) 

<_AÜ-kial ji oAaC. 1 4iL_êal ji i_i_L-sa i_ix^a (_l2aj 5lÏL<s 0 . 1 aC-'^\j 1 _S_jS^ail 

jl Ajj'U.^i.d' Cls3^]l (jjjüj o-laC-lj 


L-ljUaoll p-J>^ liLl] //(JlÏLa 

^-L<a '—i*-^a Zero-Order-Hold ^ jjj£j -1 

^ jAC. i Zero-Order-Hold Ia jjj£j -2 

^ jAC. j '—L-a Zero-Order-Hold %>k? U -3 


40 20 10 
70 50 30 
90 80 10 

//lM 


3x6 Vi* > M kS\A (jj£j - 1 


40 

40 

20 

20 

10 

10 

70 

70 

50 

50 

30 

30 

90 

90 

80 

80 

10 

10 


6 X 3 Vi* t M !.s\a (jj5j -2 


40 

20 

10 

40 

20 

10 

70 

50 

30 

70 

50 

30 

90 

80 

10 

90 

80 

10 

( )X(5 Ig.'i»jol Aijjij -4 


40 

40 

20 

20 

10 

10 

40 

40 

20 

20 

10 

10 

70 

70 

50 

50 

30 

30 

70 

70 

50 

50 

30 

30 

90 

90 

80 

80 

10 

10 

90 

90 

80 

80 

10 

10 
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(Jc*-a]! Clauj AlL^jla -2 

12— ^ g »■»> 1 4 i 8 (J 4 - 4 lij ^ -a)4' £jCajj (jj^jjlaCLa (j)L«5j ^jn,aj3 (jjj (Jc*-a]! cl^jl 

4 -y i'n\' (.-ü£j 6 ^gA 4_ilxujj]l 4-oaa]l ^ju-saliS 2 ^ 5 ^° 

"8 6 4 

iLaAÜuil I2]j aC-aC-^M clcjj i_ S_jj-u 3 i_ajq^ll tl£Lu£j J.A*-a Ajjj^laJ Aii^a]! aCA 1 LaCaÜujl I2]j 

i—ij^.oi\' clcjj a-laC-VI 

o. 'laC. V1 £_ujji j_jl l—li^aJ L^afÜj C_j-ac- (_l^j i_Li^a ^^.3 JjjiÜj LS - ^ - l!- 4 *- 4 (j (j8.ai -3 

4_J^juJ t 


^ 2n-l*2n-l ) ■a’V's. ’ajjj-a 4i^L-*aa ^ u^iM N*NJ' 4i_ji^a-al! 4 jiojj aCA 


//Jll« 

aC-aC-Vl £-1jjjjJ L_lj Da.a\' j 4_ia 3^)]I ajjt^i \1 ^»j3 l ya aj> 2 ». (J-^ 4 - 1 3*3 UüC] ClijlSi lij 

5*5 4i^aj^a-4! ^u.-ii //lM 


4jjjuj o.Xac-^Mj t_a_gqx-^-»\l £_ujjj 1Ï]I Clil 3-ac- 1 g jlc. iS^)y ' UM ^JlliJ! IjjJlJ // ^iCajli] (JlÏLa 


8 

4 

8 

£_Luj jj 

8 

6 

4 

6 

8 

4 

8 

4 

1- 

'- 

4 

6 

8 

6 

4 

8 

2 

8 


8 

5 

2 

5 

8 



8 6 4 6 8 

6 6 6 6 6 

4 6 8 6 4 

6 11/2 5 11/2 4 

_8 5 2 5 8 


i_Sjii^al! t _ 5 -ic- J-aaJI ^lil 

oC-aC-Vij 

4 4 Vil ill 


ajaV'M 4 h^Ljj 4 -y 11» a Ai 

4jsJljt-a 


^^_ 5 Ja]l^ i_ajiUI Aju^jla -3 

J ^jUjlSI (jj4j 1 nlrl aCj-li. (_£^)Vi -Üj^jla Ca>.jJ 

i. ^ 4 LjJall oca jjüj ( convolution ) 


i_ïjiu-<a ) 4 aj II jj-salic. (jjj jliu*a^M aC-aC-l j i—ïjL-a 4iLCalj ajjt^ill £-LuijJ -1 

^ ajjt^-ill aJLac-lj 

4ij&i^a-a]l ) LgJ 4_j-aLi. 4i^L^a-a LgJ ^jjjui Vi ji y \f\\ <. <1 jqVi 4jjj^}la (j£2 ) <. _a4UI 4_aLa*J ijLÜ -2 

( p jj 4 '>«**> jjilli 
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3 

2 

3 


Ó jji.o 1' oAA ^ J >mjJ L-Jj Da.a\' " (_j-a (JÏLaj ^lill 42Li]l 4ij3j^a-2! i4j. 2 // (JlÏLa 

<■ qjq ViU 

^Lil! (_JSLaa]l ‘Üj'U.a.all ^ u-+ll i—Sjij-aj jLL-^a! 'ÖAaC- !U^-1//lW' 

5 7 

7 6 

4 9 


4_iLa*JI (_£.SJj_j 

éliUll j 


O 

O 

O 

o 

o 

o 

o 


o 

3 

O 

2 

O 

3 

O 


O 

O 

o 

o 

o 

o 

o 


o 

5 

O 

7 

O 

4 

O 


O 

O 

o 

o 

o 

o 

o 


o 

7 

O 

6 

O 

9 

O 


O 

O 

O 

O 

O 

O 

O 


pÜj'U.a.all Ci-yn-ai 

7*7 


<■ < jsViU ^Lia ( Mask ) *-4 >«La ^Aüm 

ji ^4_jkll _ ujL2! j y Si i ü i c_i *s i ^ 2** ; ^ ~ 


^ ^^ 1 aa_aLiii ^4_iaJl _ ujUüi 

^Ua lA \\Ia, 4 jUc. (J^]j L-iic. <a^L 


I_j i__i_liliSI 4_ila*j eJ JL -2 
^_a_j-«s (J_£J oa_A 
'■^3 cjA^a (- 1» 1 4_iL*a^M 

Igj léluiLa 


3*3 j3 J* JJ 44lj jj-aliJI i_SuitlS! tiluiLaj WlIldOWÜ' téLaLa jl ^-UiÜj 


1/4 

1/2 

1/4 

1/2 

1 

1/2 

1/4 

1/2 

1/4 


(Jj^l aj^-ad' 3*3 Ö^4j ^_ya ) *4 mLal' f -> ^~s ^jLuü La ^ij^-a-all iad-j 

) jtü-a]! <a^aj^a-aJI (JjV' *—L-axSI L-l^^+aj !iLLa ^ülill ^^)Vn«jj 4ijaj-a-aJ! L-J^+aj ( l^ja 

tilmLall lg jjljj LaJ L_l^)t>iij ejl'l'V.al' 3*3 ‘Üj^-^-a" 

1/4* O +1/2* O +1/4* O +1/2* O +1*3 +1/2* O +1/4* 0+l/2*0 +1/4* 0 = 3 


oAjAaJ! 4i^ajL^a-aU £Ü_j-a <Jj' 3 ls^J Ó* 4 ^ >4 41 4 .aid' £+ajlia 

oj)\ 'l'sxall <aj<K.a ,a\l i. <1 •yjj liA (j^lj <a_j3^a-a]l ^ya JjV' *■ Qx-^-iU ) i-_L^a]l (jj^j ^ ^gAÏlj 

o" (j-® JjV' <—L-aJI ^_a j^jLiil! a_^-a*J! JaÜa .Aadj a^-a*J ( ojjjfU! ^ij'u.a.al' (j- 4 «-3+ ) 


£_iij l+ajlj ^Li]! <—ki^all Jjüa fj <— Lk-al! oAaC.' <J£ ^g'ÏVl (j' (j-lj '-^A j^Ujuüj 

oJi-aC-V' (■ <11 -> J)j 4 il-ac. ^ 4AJ^)la]l (JjiSÜ 


tiluil.all <a_jL. S~XA) £ JpJ! !L& 
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0 0 0 0 
0 3 0 5 

0 0 0 0 


I— 

0 

0 



p 1/4 

1/2 

1/4 —I 


0 

3 

0 


* 1/2 

1 

1/2 

_ 

0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 3*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=3 


(Jj^l 4 .0)41 oAjAaJI £+ajJ 


|— 

0 

0 


) 

r- 1/4 

1/2 

l/4n 


3 

0 


j * 

1/2 

1 

1/2 

— 

0 

0 

— 

) 

1/4 

1/2 

1/^4 


0*1/4 + 0*1/2 + 0*1/4 + 3*1/2 + 0*1 + 5*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=4 


— 

0 

0 

1 

) 

p 1/4 

1/2 

l/4n 


0 

5 


) * 

1/2 

1 

1/2 

_ 

0 

0 

J 

) 

1/4 

1/2 

1/4- 


0*1/4 + 0 1/2 + 0*1/4 + 0*1/2 + 5*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0*1/4 = 5 


— 

0 

0 

—1 

) 

p 1/4 

1/2 

l/4n 


5 

0 


7 * 

1/2 

1 

1/2 

_ 

0 

0 


) 

1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 5*1/2 + 0*1 + 7*1/2 + 0*1/4 + 0*1/2 + 0*1/4 =6 


-- 0 

0 

ft- 


p 1/4 

1/2 

1/4 p 

0 

7 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 7*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=7 




^ ' • ■ ' { j >n i i i i ^ 




p 0 

3 



p 1/4 

1/2 

1/4 p 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

2 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 3*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0*1/2 + 0* 1/4+2* 1/2+ 0*l/4=5/2 


- 3 

0 

5i 


p 1/4 

1/2 

1/4 p 

0 

0 

0 

* 

1/2 

1 

1/2 

- 2 

0 

1 


- 1/4 

1/2 

1/4- 


3*1/4 + 0*1/2 + 5*1/4 + 0*1/2 + 0*1 + 0* 1/2+2* 1/4+0* 1/2+ 7*1/4=17/4 
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r 0 

5 

o- 


r- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

7 

0 - 


- 1/4 

1/2 

1 / 4 - 


0*1/4 + 5*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0* 1/2+0* 1/4+7* 1/2+ 0* 1/4=6 


r 5 

0 

=h 


r i/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 7 

0 

6- 


- 1/4 

1/2 

1/4- 


5*1/4 + 0*1/2 + 7*1/4 + 0*1/2 + 0*1 + 0* 1/2+7* 1/4+0* 1/2+ 6*1/4=25/4 


o 

7 

o- 


r- 1/4 

1/2 

1/4 —I 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

6 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 7*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0* 1/2+0* 1/4+6* 1/2+ 0*1/4=13/2 


r 0 

0 

o- 


I- 1/4 

1/2 

1/4 —| 

0 

2 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0 - 


- 1/4 

1/2 

1 / 4 - 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 2*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=2 


r 0 

0 

o- 


r i/4 

1/2 

1/4 —| 

2 

0 

7 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 2*1/2 + 0*1 +7*1/2 + 0*1/4 +0*1/2+ 0*l/4=9/2 


- 0 

0 

0- 


r- 1/4 

1/2 

1/4 —I 

0 

7 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 7*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=7 


r 0 

0 

o- 


r i/4 

1/2 

1/4 —| 

7 

0 

6 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 7*1/2 + 0*1+ 6*l/2+0*l/4+ 0*1/2+ 0*1/4=13/2 


r 0 

0 

o- 


I- 1/4 

1/2 

1/4 — I 

0 

6 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0 - 


- 1/4 

1/2 

1 / 4 - 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 6*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=6 


- 0 

2 

o- 


r- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

3 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 2*1/2 + 0*1/4 + 0*1/2 + 0*1 + 0*1/2 + 0* 1/4+3* 1/2+ 0*l/4=5/2 
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- 2 

0 

Ti 


r- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 3 

0 

4 


- 1/4 

1/2 

1/4- 


2*1/4 + 0*1/2 + 7*1/4 + 0*1/2 + 0*1+ 0*1/2+ 3*1/4+ 0*1/2+ 4* 1/4=4 


r 0 

7 

o- 


r i/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

4 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 7*1/2 + 0*1/4 + 0*1/2+ 0*1+ 0*1/2+ 0* 1/4+4* 1/2 + 0*1/4=11/2 


r 7 

0 

& 


r- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 4 

0 

9- 


- 1/4 

1/2 

1/4- 


7*1/4 + 0*1/2 + 6*1/4 + 0*1/2 + 0*1+0* 1/2+4* 1/4+0* 1/2 + 9*1/4=26/4 


- 0 

6 

o- 


r- 1/4 

1/2 

1/4 —| 

0 

0 

0 

* 

1/2 

1 

1/2 

- 0 

9 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 6*1/2 + 0*1/4 + 0*1/2 + 0*1+0* 1/2+0* 1/4+9* 1/2 + 0*1/4=15/2 




r 0 

0 

o- 


p 1/4 

1/2 

1/4 —| 

0 

3 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 3*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=3 


r 0 

0 

o- 


p 1/4 

1/2 

1/4 —| 

3 

0 

4 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 3*1/2 + 0*1 + 4*1/2 +0* 1/4+0* 1/2+ 0*l/4=7/2 


r o 

0 

0- 


p 1/4 

1/2 

1/4 —| 

0 

4 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 4*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=4 


r 0 

0 

o- 


p 1/4 

1/2 

1/4 p 

4 

0 

9 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 4*1/2 + 0*1 + 9* 1/2+0* 1/4+0* 1/2+ 0*1/4=13/2 


- 0 

0 

o- 


p 1/4 

1/2 

1/4 p 

0 

9 

0 

* 

1/2 

1 

1/2 

- 0 

0 

0- 


- 1/4 

1/2 

1/4- 


0*1/4 + 0*1/2 + 0*1/4 + 0*1/2 + 9*1 + 0*1/2 + 0*1/4 + 0*1/2 + 0* 1/4=9 
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i—LiiU! 4_i1ac- 


3 

4 

5 

6 

7 

17/4 

6 

25/4 

13/2 

5/2 

9/2 

7 

13/2 

6 

2 

4 11/2 

26/4 

15/2 

5/2 

7/2 

4 

13/2 

9 

3 


25 (_s^ liiuiLa]! 1 ^j 3 1 l-a.'iVnul ^gül 


M( r,c ) j* 


>■ <mi 


o^c-li AaJ j_jl 2^4 

I( r,C ) c 5 ^ ojjj-sal! alic- ^jSj 4i_jLk^x/s 



Zx=oo Zy=ooI(r-x,c-y)M(x,y).(3) 


<■ ‘i j-vjü]' (j- 2 - gjt-jJI r-x , c-y c^lu^l ^gJ] x ,y ^ >4,a\t 

? tü3 • o-Iac-S/Ij 

cs-a r-x , c-y J'j 3*3 cs-a j ^ M( x,y )J'j Z<J' ^ f>W/ s->'j^' 

yj'j xJ'j 7*7 es-* ^gi*j M=9J'j 7*7 r,c ^j 

3 C5^j 1 C> yr^' Z<J' CS^ 


X Y I(r-x, c-y) *M (x, y) 
1 1 I( 6,6 ) * M( 1 , 1) 

1 2 I( 6,5 ) * M( 1,2) 

1 3 I( 6,4 ) * M( 1 , 3) 

2 1 I( 5,6 ) * M( 2,1) 

2 2 I( 5,5 ) * M( 2,2) 

2 3 I( 5,4 ) * M( 2,3) 

3 1 I( 4,6 ) * M( 3 , 1) 

3 2 I( 4,5 ) * M( 3,2) 

3 3 I( 4,4 ) * M( 3 , 3) 
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at-.tt.il aLj aui 4_jjULttilj lIiIjI . « -*>11 (j_a A Oatll 4_aj^)Ja i <1 isIMI i. 1 l)-t‘n IaLa] //(jLÏLa 

? A I54i.all aAA (J)UmI' jA La ? (j'^)j-vii 


LttUJ J( 7*7) ^ J( 3*3) 7>\ÏLa <- QjqViii 4-Luiiilj (jj^J 4 jL«*»Sn 4jj<K.^.all Ajttua // l_)Ij^JI 
^Jjj^jlaJI eA^Jj 4.at.tu...ll j \f\\ ( _aiaJjil ( _ s LatJ I( 5*5 ) ^ H^i'l J( 3*3 ) 4ij<U.^».ail 4jttua (jli (jA*-allj 


A a-ij 'i j il -lais (J_j téLuiLail ^gdc- A_ali*j V jAa-alla ‘Lia^jlail j tilml .all ^^lc. Attiü 

JaA3 ^jj j.^i'iat il (jjj jA*-ttil 


4_iajjljiLil jtuüj (3^ *l LÜ 


a jjjS Ig'iat ..I ajjt^ill - l • <. Sjsllllj 

L-lj./i) l^AÜ éLalail ^^Jc- A-alixj -2 
-oiailiil 4alac- alj^-V L_ljti.il II ^Ia^lIuiI jA A Ktti^ll aAgJ J^ilj 


ZeroJ' 4_Iij^=> J4aj Liiaj l sjslil l ^lAiJ-ualj ( First order ) «■'j-^i 

jA ^Ij tiuiLa ^IaÜuiLj jl L^-i^l ^aS ^a ( ajjt.^ill ) ^ij^^i-all ( £-Luijj ) 1 _aaiLil ( _ s ic- Ac-Luüj 


: N 


; Aijiail aAA 


^ AiLuiil AAJ^lail (jaSj ) jLLttaV! i^ja aAttC-lj i_SjLtaa jtli'v -\ 

liA g^aJIj L_ljjAaJI A ilac. s-l^aJj j»jAÏj ajjt-ail (j- 4 ( 2*2 ) tilmLall AiLi -2 

C5 Üuiil ^g-La2' A g -vil ^uLiiil ^Laat'i (ji 


3 2 i 

4 9 5 

-6 7 6 _ 


r 0 

0 

0 

0 

0 

0 

0 


0 0 0 0 

3 0 2 0 

0 0 0 0 

4 0 4 0 

0 0 0 0 

6 0 7 0 

0 0 0 0 


0 

1 

0 

5 
0 

6 
0 


On 
0 
0 
0 
0 
0 
0 


a jlMI A*J 4ija^ttll aAA j 



1 

1 




3 3 2 

3 2 2 

4 9 9 

4 9 9 

6 7 7 


2 1 
1 1 
5 5 
5 5 
2 2 


Aajl^ail ^ij^^i-all (jji) a5lc-l léLuiLaJlj ^ij^^i-all l_i 


A*j 


1 

3 

4 
4 
6 
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6 7 7 2 2 6 

iLLuiLLSIj LaJÜC. jlL-aVLj i—Liilill (jjiij ji 4 jlLü ZcroÜW ^ >jV3l ö3a 


. ^Ij&LuiL -4 

cs-^ K = 3 yb+i 3 5llLa ( 4i^ajL^a-2l ^ TAÏLö 

4.Bj) l U.^i.all 4 jo-u 

LAjjc- ji Clll^-a £jji ji t —( oj^ua qa L_ljU-»o\' (jlS Ijl 

; ^llülj K yJ-ala-aJ ^.Aui.) La 

(jjjj jl Vi-a j^jjlLajS (_JS 4-aj3 ^ ^)Ja - 1 
{£ 6MI (J-ala-a ^gic. ^Lill <LaxuS -2 

. K-l jl-iLaJ __^a<aLi*Jl (_JSü ^il+a^lj j-aiuüj 4-aj3 ^JJ 4 -N l’nll 4Ül+a] -3 

oAac-VIj i—ajL^-»\l ^gic- Clll jlrvll o 3& JjaLlaj -4 

? ^ It^-iVI lg .a-y-y 2)-a Clll^-a 3 jl^LaJ IAjjjSL l-IjIIiaSI 4_iSLi]l Üjj^ll f-J)^ bL.4 // (JlÏLa 

|- 125 140 155] 

j^All (_j-a ^)i» t^ill ^^laiS (jjjjjLaJLa (jjlxuS (JS 4i.L // yJaJI 

140 - 125 = 15 

15/3 = 5 3 ^ 

125 + 5 = 130 4-<u3 ^)i_L^al ^gjl 4.A>,as\l 4 ^ n i i_<u>>i 

K= K-1 = 3- 1 = 2 

130 + 5 = 135 ü^ j* 5 - i » j^' ls' 

140j'J 125J' <j+ Ó+^J téllLA 4 >ni\ l ^Xuaü3 

L 125 130 135 140 J 

155j 140 ^Aj Lyjj^+b}' (jj^a jll LkU ^ 

155- 140= 15 
15/3 = 5 

K = K-1 = 3 -1 = 2 
140 + 5 = 145 
145 + 5 = 150 

^JUll (JfLÜl ^i^SjL^a-a]l ^ U.+4 

Q 125 130 135 140 145 " 150 155^| 

? K — 4 dil^a Ia^)Ji5‘i L_ljllxa]l 4_JLiSl 4i^ai^a-a]l t4i^l // L.lyl j 

r 140 160 1 8O-1 

160 180 200- 


L-JjjjjL^JI 4 4-2 
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; C'll j-y-ajil'j 4-lCLall CllljjfLall L. ImLai] 4 jjI.}ÜjVI djlijfLall a-m3li ji jlLaJ 


L-Ij-juiLsJI ji ajjt-aJI (Jjt«-i Vil 4 -alViV' ^>t« s'i (ji jiLaJ ; 4_pLaJI CLli-jj^-all -\ 

(jJiajaJI aj^a.1 ^l-lklmlj lg t«3i 

a-lgJ j^-a-lj ajjj_*a_ll CllLLj (JjÏLalll VaCaCLuuill £c-al jjil L-kt-ajS 1 g W'i-a'l jfLaJ ; CllLia-aji]l -2 

j jVll 4 -y11»-aj 'ajjt-all (Jjt-aVi ^glc- ajlaJjatll Cl'1 )-N-aj2i 

j jVlIj (j^ajaJIj ejjjt^all JjtuaiVi ; H/W 

( 4_i-a3j CjUUj JjaCi VijJaLull Cl)ljLn]l ) ^c-aljJI ; S/W 


jj jla je- ajji^LÜ (Jj-^aVi 


a j jj-all (jlbjC- 


! jxal£ 

^ ^gjj) t.^*>ll ^joiLall ^ jifLui 


(_£jj.l}i]l (jJajaJI 4 ,a)Vii 

Video Player 



Minter 
Printer 
Film 


Video Recorder 


c_s jj * til 1L a j J 1..-0 ^»Uail 4-lCLall ClllijfLall (JÏLaJ ;^7^(_JSdJI 


ji jUaVl (j^ajlüj ^.am .1 La (JH-i. (j-a (j-aljC-^M CAaCLa i-ii£ aC^LmJ (ji jfLaJ L_ljti.il VI ^»Üai 

(j-a 1 \ (jCaji£ jUaVI (j-ajlS jll» j jji jfLaJ _ tLaJlVLuiVI ajj^-all (JLLc!-U aAavjS ajjt^ill ^«3 ja1I 
JjLi. (j-a 4 n» -a 4jt_u^aj ajjt-a 11 ^lj_Vj 4 i joil isH VijjAaill 'ijLd'^l (JjAi 4jV 4-iCLall CllLijSLallj 

. ^Vh „-aH l^ii C ll'Nj l_i jjoiLaJI 


(*1 ^- lP 3 jc- . 

Sjji^ill (j-a aja. dcVluil ; j-aLi. (_Cajc - ^ ^2^ jjj-all j-ajls 


jUaVI (j-ajlsJ (j-al VI (j-ajill'' 


'Ajj, Vl (Jjaloü^ 4jti.il ja 4_ijjJu3 ajLilJ 

rl I 


OfljülH— 

( ^c-ajJ-all 1 g -ag q J 4 » u-aj (JjjViH C*J ) ^IjV 


-laCL-Li ; ^Ldl 

4_i-a3j ajjtt^a jUaVI (j-ajliS (Jj 3 (j-a Vja-all ajjt-all liA 4_Vij]l 

Ls-lj V-uiUül VijjciLSi ajLtiiVl (j^ ajjt^aJl JjjaL 4aJU^ j ; ( Digitalization ) 

4_j^laljj 4 » u-a ) (jj_£j 4 1 ttil )ijll 4_ijjAjall ajl_tiVl (j'l/ (_^jjj_tCa iC-A (J_ljVllli 4_i-a3j Sjjj-a 

Symbol) ji' * ji-^V' ls <*^= a lil ( a Continuous 

f l3ji ji ^ dil nc. 



ajjt-aJli 4 1-al^H ajjt^i 11 alj_a£ jüa'l/l (j-alU >jSJ CLujlJ 4i-al£. ajjt.aH a 
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(_J£ t LjLaji*-a]! J j'ÏVl A_JjjJliaJi CllIjÜaVi (JA 4£-JA~\A (JA jj£li) 4-ljJ.llA]! Dj{Jti^\ 

jlJa^l ÜA ^jLukj ji jfLaJ 4ji j\ Ll)Lajl»..all 4jj^a 4_uil_uj]l !)Laj LllljjfLa ja jj£jj jÜal 

4_ijj.l}ill Ll)Laji*-a]lj 4 -N JgjJrs ^gic. (_$J 1 Vi Ia jjJïj (JjiLaJI ajlA j (Jjii. Jj 



Horizontal signal 



a- one frame 

:(8)J^ 


b- video signal 


jjA-a 5-2 

j L_lj.ti.il "vil Aja-uil jj 4_ijja]1 lIiI—«sjLlaII 4_2»Jl*-aj ( L_lLuij£! ) Lgiu jl jfLaJ 

• LaA 4 **>l m-all ja jiql'i's.a j^jUm-a 1 g i ji j£uaJ 

i—ij < til % lb 4 j j jJ| _ J 
jj-uoll 4 1U 4 _2 


js~i\ tli 1' j-a ^,'iVn« 1 ^ j nWlll 1 jjib L_lj ml ~sll jjua ; 1—1 J< til 'ï.lb Ajjjll 

j L_lj tul •*>!' 4 )-i ttiljj LgjJUij 'ij yi-N.aH ojjj-ail 4 -jjja 4_ijIj£j 4_ijjjJÜ lLiI jl-ac. 4jI.Aj£ 
i-"' ia. ajjt^i 1' (_) jlVi (JJLa l_ 1 j juA ~\11j 4_ij jll 1 g Vbi (Jj s-nII jl a_iJ! j-a a-i-sJ j 

Jjii.j (Jjg mi lil j jj-üJI lIjUUj lIiLAakj -1—aaliJI ajjt^-»l' lIiUUj jbÜ,'^ ajjt^ill (JjI-nI aAabmJ 

jjAuiS 4-alc. ajjt^il 1 g Aitiï j jl j£»aj L_1 j x m\ % lb 4_ij jll 


jAa\ jaül (j«a!)Lüjil - { 

^iLaill i_-2 

^jJLiJl (JiLa 4 .U-lÜSaII ^JLaJl J j\ >,m.a1I lIiI j ajjj-siJl dlbajia-a 4 -n 11» a jjfc ; (j-aljbJI (j-a^^Lüuil 

iA jJC-j ajjt^ill jljlVlj 


L_i_ij*jj Ójjt^i 11 1 ilatll (JjIlulaSI dll—a j1*a 4 -vil».al *La,'iVn« .all 4 illabll j_A ; ^iL-aill i_ain^i 'i 

4 ttol -nII L-sIjiaS/1 
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CllUWS' ) tli ojjjusaJI Jj_nlaj 1 (jjSJj 4 y\l»,a\l J 0 jj)*^lll 4 y ^1» a 

4_*jj! Ójji^i \' 4_aJl*-a aj (jl ^ (j^rv >« JJ 4Ul*illj 4 Wi.a.a\l 4_U^/UI 4_]jlj£LUI 

; 4-iou j j 



(jV ajji/i \' i_i_L^a dll jLn] ^ )rv JSLuLj CjLjUJI ) (_)>« ^Ulj dll jPa'i.a\' /(JjSM t,u...a.i' 

i_Lua i_° ■ ^A 4 y\l» ,a\' 

ji» A^i'i jl 4_ijl.ïijl 4 y \l».a l^J (_J-aaj i_a^ui ( 4_iiJ)^. ) Ju£l! (jljJiv /^gjUUl (_£jJLuuUI 

( 


A py'lj ilaaiUIj (J-jjy'UI dll U^c. LgJ ( 4_iii!a 4_*JaL<s JajJLxi. )/ ClUUU! (_£ jIluuUI 
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Image Algebra 6-2 


4jüaia Clll.jLc. j ( LljLuia. d )1 j\<ac. ) 4_idaljj C'lljLc. 4jjfaJI Cl)LlLa*JI 

-IxlaaLaJlj 4 j^)A 2>JI Cl)LlLa*J! 


AjjJiJl dil jU» 

J 1 l 

Arithmetic ^lLa=JI CjUL«JI Logic Operation <jlkidl djLL*JI 

I--i 1-r 1 1 

+ - * / or and not 


<xa3^)JI 4 jjA 2»JSI CllLiLaaJ! ^jdajJ liirsa; ^ j Q^(_]£dj 


;4ajLüuaJ) djLioxJ) 


( Addition ) £*?J' 4ai*c. 


£-a ^JjVI 'ij j-.n \l j-utalic- ^ .a-N (_j-a (jjjjj>-sa CllLa^la-a ^.a^d ^,'iVni.n " 4 i\-ac- 

IAAj 4_jjlii]l a _j j..o \1 ^_ya (Jj^M csdj^l ajj>^-> \1 (j-a (Jj^M ' 1 » lij (jjjdixa 4 glj]| 

Image Restoration 'ó jj-^' j' ödx.1 £^=dl <ijjL ^Vndi j . j^L*JI 4 JLJ 4_luü]1j 

^ l\l (_^a ^ NOlSe *ö^)^-s3lI! pLda^-ia]l 4JÏLdaV j 


L-lj \L.a\' 4 glÜll ajji.^ \1 j Jj ajjj-£a]l (jjÜ312' (jjjjjjL-ai]! t2j2 // (JlÏLa 

(jdilA £a2». 


r 3 4 - 

7 

— 6 6 6 ~ 

h 2 4 

5 

[ 2 4 2 6 

2 4- 

6 

- 3 5 5- 


//cM 



r 34 ^ 


p 6 6 6—1 

Ii 

2 4 5 

+ L 

4 2 6 


2 4 -Ê 


r 

UJ 

Ui 

Ui 

L_ 
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=13= 


-9 10 13 

6 6 11 

5 9 11 



ojjjuaa 'óf.Lub] ojLiJ)] ^,'iVnu'r(]1 l^JSLui 


'I < 

'V -u 


? o^lc-V iLili^jJ 4ijUl ^gJb La Noise-Ü ^IbLL-ül 4jl_a. ^gk // (JlÏLa 

4ijaj^a-aJli 4 -y n i\l (_j-a L5-^-j ‘•" 1 )* v 4 ^ n i\' ( _ s l& -Laiiaj i—Ï jjuj // L-ll^sJ! 

^IbüuiLj l Og \' dlVl.a'i%' JjjÜjj i—a^J! (_^-a IjLÜ Clilov fLbajjub]! 4i_jiu^a-a (_jxs 

i"l-v l\' f l_ub3 CllVlbK' 


• ^ ^ • I j 


* 


Ojj^ll j^ajc- (_JS C-LLa-j Cl)La_ji*-a ^jlal 4 ;L& ^blb 

(jbaljla! (^glc- bjJbb r jibljil _ A_ijLilH ojjjuall (ja 4ijlL J>^'h 1' £-a 

4 q\'i~s.a ojjt^ill o^ji>._j-a]l f-LliLLH (jfil (jjIi^jLuïLa (j! 

?? (jjjjjt.^»!' L_l_jUa-a]l (jjjj_^-fLil iéL.2 // (JlÏLa 


— 

7 

3 1 

2 

— 

6 

1 

H 

I 

9 

8 

6 

b 

5 

3 

2 

_ 

3 

3 - 

3 

_ 

1 

1 

1- 
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//lM 



r 7 3 2-, 


r 6 1 in 


r 1 2 1 i 

II 

9 8 6 

+ ] 

2 5 3 2 

= 

4 5 4 


L 3 3 3_ 


1 1 L 


_ 2 2 2 _ 


AÜjg joij Afi^pJI i_2a_yui i_alü-allj c Vw i i—S jjui AjLul1a]I ^^lall Aaiac- ^ 


g(x,y) = f(x,y) - h(x,y) e.g., mask mode radiography 



f(x,y) h(x,y) g(x,y) 



LajaÜI AaiaC- 


aA^Jiuiaj JLa.1 ^jll ^ya ^a£l (J-ala-aJ a j lij A Ajj<K.^i all j..ol 'ic- L-l^piau AaiaaJI ^aj 

ajjj^all (_pajlflj j! a.4jJ>] 
ojjA^a]! Aj^p iaAjc ^ya (j *•. '> i K I ^ÜÜLö 


Aaaa^ll jjj-aiil Aa^paJl i"il ;\ac- (_£.li.lj 


.^aalsj j 

- 3 
3 

- 2 


4 

4 


.—IjD-iall Aallall atéilAl // (JlÏLa 


-6 


aalaj -2 


// LaljaJI 

I^jAIj j - 1 Laj^aall Aalac. al^klujla 
_jlÜa 1_pa laA ) (Jalaas aAA Ajj'U.^.ttll La^piaj ^>ÜLo Aa^pi. AajLuaa. i"ll L-JjAJall ^AÜua 

^ (Jljpuilla lal AAaa ^al (jV (Jata-all 
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Si-ljll 4jLa. .IsJ jll (j-a K—3 _jA (J-ala-all (jjSLj 


3 

4 

7 

9 

12 

2 r 

3 

4 

Ui 

* 

OJ 

_LL_ 

9 

12 

15 

2 

4 - 

6 

6 

12 

18 


^1 jl! ^ya -3 cs^ L-Jjjaiaj (J^ajlaj 4_lLi. 


r 3 

4 

T 


'" _9 

-12 

- 21 “ 

3 

4 

5 

* -3 - 

-9 

-12 

-15 

2 

4 

6 


-6 

-12 

-18 


( 3^_Slj SjIj jJI 4_iLaC- ( ojjj^a (_j-a pj)^. ) ^ij^^i-all Lij .2 5Lia //(JlÏLa 

?? 4 iL^SM 4jjq.L.^».a\l JiLakji i—JjÜaASI 
(Jakil (jjJSJjia lilliA // L-lIjasJ! 


^Jc. 4 Vil '3' ^ij^^i-alL oi^a^-a 4-aj3 (_JS ^>«Vl i" n~v K (_J-ala-a ( _ s ic. 4ij3j^a-a]l ^»mVi - 1 

4 4i_jSj^a-all ^r'iVl4 (3) (_W-*-a]l 

=1/3 5lÏLa (_j-a (_J5i ^ J'^Jt-all aA^Jiuü dujkj (jLkkiikill 4W.AJ -2 

//4jaa.5La 

j_üaLiiil Jxai Sjj‘^'1 2* > i SjLj jJI 4Jla*. K > 1 

^ ^»5Üa]l ^ iljjuil] Sjjjk<aJI Li& j ^ ) q\ 4_lLa». ^3 K < 1 


4 a, „at l 4 .t »f. * 

•* 

'ójji.^1 \l o4& 4-ajjjill 4 ;la& 2* > ' (_j-a ^)j£i (J-al*-a ^ic. oUa*-all Üjj^ll j..ol ic. ^mVl 

^D-».a (_JSüü 


K=4 (_l-al*-a ^ic- ojjj-al! jOjoiaj L-)jD-».a\' öjjj^a (_j-a e-J^ 4_ilLi]l 4jj3k.^»o\l c4j. 4 // (JlÏLa 


— 

— 



8 

12 

16 






8 

16 

8 


— 

— 



20 

24 

16 


8 “ 


12 

16 

|— 

2 

3 

4- 

8 

16 

8 

- 4 = 

2 

4 

2 

L 20 ^ 

24 

16 

— 

5 

6 

4- 


//cKJl 
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SI 4_iLa£- (jjtSc- .MjjuiSI ^^Sl (Jja) (J» > j .A^.IjSI (ja ^}j£l (JalxaSI lij 

Lai jljaJl 4^_a. jA j j<K.^iSS 4ajjÜ L$' CIjj» >.o JiÜ ajjt^il' jV t^SSij (_jal_nlJ (Jjali ajja<aSI 2 » 'n'i 

(jJaLnll 4g -nSS l_! jiLj _jj5Li 4-A SjIj j j^3 L_ijj-aiJI 


<ü^iaUl CjULttil 


AND teklA 1 AaLaJt * 

^JJ ajj.^SI j..ol IC- (_j-<a j.-^i'ic- (_J£ (Jjjraj ^*J 'ijj^'l jaaalic- ^glc- 4_ialaiaJI Cl)Llia*JI (jnlaj 
(ROI) 4j5J j >3a ja 4 jijjViaSI LllULaaJI ^l^kluil jfLaJ C-Ua>-J ( Biliary ) 4-^-j^ <ULaJI 
(jaajjl £Jja j- 4 (J^~> 1 ijlt (Jjaj ajjt^il' jl L_JjaiaJl 4_iia*-J 4 g j nli AND-^I j/iaM 

(jailAI £JjaiS (JjlLaJI ijjt/i'l ja aj^- ^jS-iSS jjSu dujkj ajjt^ill j..ol 'ic- ^a 

.ilj-aSI p.J)^J! 4_iiii. (J»-n i OR-J' S-®S (_paaji jjSta 4-4^^- (_)»>j aAi^)j ^Ul a3?-SI (_)» >'’ ; AND ) 

^ al-ijaa 

OR 4jikl*l\ AaLadl * 

(jij 4_iLaaAI ajjjuüJ! j-a 4_jjiixa]l Üjjt^i SI CllilnS al >>i ij 4 ;Aj .Sjaal £Jja JL^lj liA ^il) 

£asJI 4_iiac- 4 -u.m'j OR_SI 4_iLac- 

NOT AjAkLxJl AaLaJl * 

^ h (J 'ia j 'ijjj^a_SI (ju ^c. .}.}_(_^i 4_iJ_i^a^l ajja^a_IS 4.iSl.t.«_SI _aJI al_SaC-lj 'i 

(negative ej^l^l 

^jajjl ^ u^-ij (jajAlj ^>^>.) .ijaNI (_5l ajjaaiSI CllliUj (ja£c. ^li (_^l 


7 3 2| ?NOTJ' ^'^luil t_jjikaSI ^USt ejjj^aJI a>. jl£ Ijl // Jlla 


9 8 
3 3 


6 

3 


//lM 


7 

3 

2 


-7 

-3 

-2 

9 

8 

6 

* -1 

= -9 

-8 

-6 

3 

3 

3 


-3 

-3 

-3 


(Jj^j (jl u^ii ajji^i SI aAA CllljLijj jljt« SS 4_jj ji ^A NOTcJl 4_iiac- ja 4_a*jl_iSI ajjt^iSI j 

. ( 0 ‘ 1 ) ( Binary ) J' 
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4_iL*aS/l nOt 4iLaC- 


§§ _jA 11 Cli-iag (_j-a j >.-Vt» \ ( AND ) l r J ^4 4_iLaC- Jjxla // JlÏLa 

111 J* gr^' 

//"lM 


2 88 
2 44 
2 22 
2 11 
2 5 
2 2 
2 1 
2 0 


(jjfL ( 0 ‘ 1 ) 4 » h«* 4 I 88 J' Jj^ 

0 

0 

0 

1 

1 

0 01011000 
1 
o 


2 

2 

2 

2 

2 

2 

2 

2 


111 

55 

27 

13 

6 

3 

1 

O 


1 “ 

1 

1 

1 

O 

1 

1 

O 


01101111 


Binary l«J£ üj£ J ( NOTJ'j ORJ'j AND J') NOT 


OIIOIIII2 
AND * OIOIIOOO 2 
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01001000 2 

011011112 

OR + OIOIIOOO 2 


11000111 2 

jA jq..o (_J£ ^ u s\\ clujkj (jxaS^)]! NOT -51 ^JLi. ^ Lai 

01101114 _> 10010000 NOTJI^jLc 

01011000 _* 10100111 NOT J'^ ^ ^ J! 


4 ha iHj CjXabudl oAA £-<s 4_ijlj 4_i)^)la dba-l^li .ml lij 4A jtli.xa liA ^J&ll (j^Sïj /A 5-i^wLa 

dlUjjil 4-iuüllj Lmsji j 4_ij1Ju ,_JI IgJjjiJj Ajilalall Cl\j\<a»\\ 

(NAND,NOR,XOR) 


Rotation Transpose 4aL»c. * 

Transpose J&!' -1 

r" = r + r 0 .(4) 

c" = c + c0 .(5) 


Co = 5 j r 0 = 5 IgJüi Ajjj ( 3 j 2) <I=»Iill // JUi* 
( 3+5,2+5 ) = ( 8 ‘ 7 ) 

Rotation jjj^ill -3 

r A = r ( cosO ) + c (sinO ) 
c A = -r ( sinO ) + c ( cosO ) 


jjj.ïi]l jIjiLaj JalÜSlj Ajjl^JI j liA 

• jJj.ïiJlj Jüii5 joill 44jl*-a léliliA j 

R -A = ( r + r 0 ) ( cosO ) + (c + c 0 )( sinO ).(5) 

C" A = -( r + r 0 ) ( sinO ) + (c + c 0 )( cosO )....(6) 


c 0 =3 j r 0 =5 u' 

7 3 
9 8 
3 3 


^yj-ïillj Jiill 0-a-ij L&j i—ijD-i-all ^lilll p-J>^ //(JlÏLa 

2 ? j!jS 21 !j 90 ^a 4jjI jllj 

6 
3 
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: (Special Filter ) (7-2 

^.xs^La jj-jj AjilLdl l_u!jjuJ! 'Ajj. dl 4 iLdn 4_iLaC. (FiltCf) ^dj-a 

c—^ pl <Ul jLl a^ j;*.oll ^-a aCj^jJ 

C' ll Ci^all eAA dali Cl i~s ajji.^i II (jnuVil ji pLCaj>dl 4jl^)V <jJjjaJi Clil ~s Ci^jdl ^^xLaü 

( Jjj-vMl ) CC^dl (J (jjilJj ( aj-Cilla Sjjm 1 ' ) ojdiLia o^)jt^->ll (Jd-a ^gk 

cosj' Cl:i 5 L)^jCij jjjjj JÏLa CL 5 ljJ Vill (_£C-d ^IJlüLuiIj 1 ' jja^alic. ^,'iVn«'i dua. 

; p- Ijj! d 51 Ü jj 5 U]I ^uüj 


Mean Filter >lLi ^jud^A - 1 
Median Filter jl' JA -2 
Enhancement Filter ü^=ci]l -3 


cs^c^ 1 lalill (jCaaj ^1] ^aLCa'l/lj pLCajt^l' 4jl^V ^jlïiilj (JjS/l ^.'iVimi 

^udlill -2 pLCajjCall dl^) -1 i_ 5 Ï a^)jt.^ill ^uülill JSd 
C' n~v ajjt^ill ^ aCj^.^-a]l (JjjupjIÜIIj CljliLaJI ^iCajli] ^.laCL-jj Cllilïlll p- jÜI Lal 
i. SisVl duiLa (jC- ji duiLa ^1,'iVnul (jjd ajCulxa jj^ali*JI ^IaÜjjIj Lal 4jJjoadi C )1 ~s Ci^all 

.Igjljjd-aj j.d Ik 11 ^-a 


; ^llillfa duiLall 2^Llj 4i^)*-a (_j5LaJ 


a^)jt^i\l 4.iltc. apLCal ^Ik i | (_£ jLuü CLoiLall Cll5Lal*-a p- ja\a (jd Ül - 1 
CljjuJl (Jj-aj (_^l Cail) öjj^dl apLCaj (_jls Q (_5 jLuü Cl)5Lal*dl p* ja\a (jtS lèl -2 
i—aljdl (jc- CllLa^l*-a die 4_ia>.^aj 42Lui Cll5Lal*-a]l Clljlfi lê] -3 
ajjjadL 4_]j|Lnll (_^-a p-jj 1 -Lais 4_ia».j>s Cl)5Laljua]l Clljd lèl -4 

Mean Filter _i 


- 1/9 

1/9 

1/9 - 

1/9 

1/9 

1/9 

1/9 

1/9 

1/9 


^^A ajjuaalic- ^ irs ^jai^ya 


aj_jj-dlj 4_j^Cü dlllA lil 4jLa.j-a l^j^j <i2^j>s ajA^alic- 
Adlc. apLCal dliA (jêj 1 (_5 jLuü duiLall ^uaLic- p- ja%a j_jl LaJj 


2 3 5 4 

15 6 7 

2 3 9 U 


4dllill ajj^all C5 lc- MeailJ' duiLa // JlÏLa 
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//lM 


r 2 

3 

5 1 


r- 1/9 

1/9 

1/9 -. 

i 

5 

6 

* 

1/9 

1/9 

1/9 

- 2 

3 

9 - 


_ 1/9 

1/9 

1/9 _ 


2/9 + 3/9 + 5/9 + 1/9 + 5/9 + 6/9 + 2/9 + 3/9 + 9/9 = 4 


r 3 

5 

4 1 


i- 1/9 

1/9 

1/9 -. 

5 

6 

7 

* 

1/9 

1/9 

1/9 

- 3 

2 

11 - 


_ 1/9 

1/9 

1/9 _ 


3/9 + 5/9 + 4/9 + 5/9 + 6/9 + 7/9 + 3/9 + 2/9 +11/9 = 6 

^gJaa. (JSLuJ! nj (jl Ujj 


Mean Filter j44! - :(14)J^4 


Median Filter 1++^' cA>« -2 


léLuiLa Jlaj aj^jlxa ajjj.nl! ^glc- J-a*J V ^juj^)-<s (_jc- ajLac- _jA 

_lxuj_j]! ^ <Aia]lj ojjtmll 3 i" n~v jx.nl i» II 


r 5 

3 

_3 4 


5 6 —| ? s jj^4' * Jt* Median Filter <j3=> // 

4 5 


7 J 


j^alic- .ikU elil^L j.ml 'ic- léLujLa (J^aaj (_jaüj MedianJW t^JuiLa .A^,jJ V 

; LlJlC-1 .m'i ajj.n>ll j.ml 'ic- i . i ujpLi léliij léLuiLa l^_j3 3 a*Jj ajj..nll 
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LlAc-L-aj L-Ü^ ; Qj)tn\' -1 

33445567 


J=Lujj]l ^^aJLuüi 2 cs-^ J L ^ ,» " AA& ; 4 ajlrLll -2 

9/2 = 43 5 


(jjwsLiJI ^S^aJI 4 a} 3 La i_$^y [ 44141 ajlrvl' -3 
5 jjjialiJI ^5j-a]l <LajS 
lijnjll ^3_j-a]l ^a 4-oaall (_g jl >a‘n (ji Üa^ui (Jjj4 
l5-^3I (4) (_)üa\ -v\' £_3j> 4! j-A j 43 .allj 3n ^j_j-a]l j_l*j | 4_*jl^)]| aj Irvll -4 
^-U^ajj ^ 4JI (Jaj 5 i_5i ) 4 _jA j 4 iL-'iVt 4Üj)3n-i<a\lj -Lluj^]I \' (Jaj 5 4-ajkl] LljLuus 

5 5 6n 


3 

3 


5 

4 


5 

7J 


2 

1 

2 


3 

15 

3 


2 

1 

2 


3 

15 

3 


5 

6 
9 


4-, 

7 

1L 


4414! ajjj-all f-Jv?. 4l)4 // (JlÏLa 


// lM 

LjAc-L^aj ( 3*3 ) A^ü -1 

2233469 15 

Jamjjll ^)jk-£ai*JI AA^J -2 

9/2 = 4.5-► 5 

4xuj_j]I ^^4! <ai4I a^j -3 

5-3 

3 4~ 42j)^t^ix>\l c- il5'ij L». nj'l (jAJI ^ji.st)x \! Ja^ -4 

3 6 

3 9- 

IjAC-L-aj ( 3*3 ) UAaj! _jAj 4Sjaj-au4l (j-a <^114! AaJjl 

3 5 4-, 

15 6 7 


L 3 


9 1 LI 

4 4 6 

9/2 - 4.5- 


7 


Lac-L^jj 4jjjJ -1 

9 11 15 

Jajuij]! ^3 jjk^aü*!! AA^j -2 

^St ^^41 4-ai4! A^j -3 


5-6 


5 

6 


4~ 4ij|3i».-i,a\l i.i £)j Jajuj, jaJI jjL-aü*JI Ja4 -4 

7 

14 


49 


















r 2 

3 

5 

4 “1 

i 

3 

6 

7 

_ 2 

3 

9 

11 _ 


j JLUbj 



Median Filter jl' 15)J^ 

Enhancement Filter -3 


• LaA j Cl '1 *v i (_j-a (jj&ji (jAuö-jll 


Laplacian Enhancement -1 
Difference Enhancement -2 


; LaA (J^lSjujLa <lj OUUjVI 

£_La^ ^ 0Jj^ll (jamaJll (JjVl £"^iil 

ro -i on 


1 

-2 i n 


-1 5 -1 


-2 

5 -2 


0-10 


1 

-2 1 



dllSjoiLa ^jl <lj Ai.lj oliLb öjja-all (Jja-alij (jjjoiaJi] ^».lkluu3 ^Lill jj]l Lal 


-o 

+1 

0 - 


- 0 

0 

0 - 

0 

+1 

0 


+1 

+1 

-1 

Lo 

-1 

0 -1 


L - o 

0 

0 -1 


(_5^j-a*JI ol^j^Lj dLuiLa olrdVLj dLuiLa 


- +1 

0 

0 - 


- 0 

0 

+1 - 

0 

+1 

0 


0 

+1 

0 

0 

0 

-1 


-1 

0 

0 


Ly >.u.u^)]| (_5jlaa]l oL^jVLj dLuiLa (_5jjLi]l (_5^)iaa]l ol^jVL dLuiLa 






















£>=>■ ^ jSI l f jiaSl' Difference JjV' t*LL^9 Laplaci // JI4* 



-5- 5 +30- 7- 9 = 4 

DifferenceJ' ^ 

r 2 3 5 n r 1 0 O-i 

1 5 6 * 0 0 0 

_ 2 3 9J L 0 0 -1_ 

2 + 5 - 9 = -2 


r 3 5 4^ |— 1 0 

5 6 7 * 0 0 

_ 3 9 ÏLI L 0 0 - 

3 + 6- 11 = -2 

\g at^/a 12JI (jl (_$! (_ glc- £3^-21 LS^" +®3*j (jjLnII j^^l (_5^ Ijl 

•( 1 ‘ 1 ) 
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Difference Enhancement y-aj éjj^j;(l6)JSoi 


:(Image Quantization) jj**Ü 8-2 


4_ll jü CjUUj (Jij 4_iLac- (j«oj Wi ; j -LutxiaJI (jjj 

o AA (j^ij kl]l 4_iLaC- oA^lj 4_Iaaj aj j>.o \l j f-il \c. 4-C- JaULuiLj ojj^-aJI CllL-aji*-a 

• (^) 

ojjA^aJI (j-a 1 SJL^J A3 Wl\' 1 .ajn i iJLa£ l g x a (J xa\ »Ti 1 g j. u qj \l ; Jax_AaJI l-ai 

f tjj^l' £-a (J-al*2jj 


; LaA ojjj^aJI (_)-£ajiaj] (jVl?-a A^jJ 


Gray Level Reduction -1 

I(r, c) >L LjA J ojjA-sail <LljjI]l CjUjIuiaII (JjIÜj l5^ 


Special Reduction -2 

^ 1 5 1 ^ !jlÏLa ^3^-all ( Y ,C) jc. (J-a*-ll llAj 
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Gray Level Reduction -1 

4-aL-nSl ^iajj (jl (jfLaJ 


Gray Level Reduction 


r 




And / or 


AND/OR 

• Jaü 3-<s 


Threshold 

(_£-}La^)]! (_g jlu.i.uJ! JjIflJ (_jl 


Threshold 4lijal\ -I 

CjIJUj ^_ya (_ 5 li 4 nc. j 4 <aiq\l oAA 4_jjji]l dlLjj.'n.rt„<ajl 3-<5 4 n».a 4 _aj 3 jLiiaJ 

(Jjjaü li& i jiu»a lg'i,a)4 (Ja! lijj Jl2wlj lg'i.a)4 ^i*-aj 4 n» \! Lua 3-a ^^glc.! ojjj-al! 

4_iilju jjA^a J] 256 L^jH! cIiUjIuiaI! Cll!3 ^Jl*J! 


Gray Level 
11 
100 
129 
200 
251 


// 

;4_JlIl! \ g qj3-a 127 4 n» \! LuS CLülS lij 


11 cs^ Lua Ja! j 251 cf* Lua ji (jjj // J^J! 

(jj£a3 127 cs-* 4flati! 4jjLjiil! ojjjual! 


Gray level 


11 

100 

129 

200 

251 


Threshold 


0 

0 

1 

1 

1 


;Lj]lii]! \ g qjJ-» 127 4 ƒ!» " Lua ClulS lil // (JliLa 

JaV'j JAïü 4JLJ! oi& ^gia jliu*a! (jjfso3 127 4 ƒ!* 1' ( 3 - <s <2®! (jj5j 4 .aiqll oi& //(JaJI 
13 j^ 12 } 1 -Lxu^l! !2 25 Lo-ia 2 4^3 (Ja! 3 Lu-u^l! 
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Gray level 


Threshold 


7 0 
11 0 
2 0 
4 0 
20 1 
25 1 


iÜujLaII OR ‘ ANDjt AaloS' (jA : <Lul2l 4jjjjla]| -t_i 

( Bit Per pixel) J£1 dU21 mc. J2sj ^2 Ua j 


// <J4« 

(_gj)‘u«.<a.U 256 Lil (_5— UJ tia]! (jL5 Ijl c"ll 'ij (jL-aU CllL-a^Lt-all (JJkj jl qsi \q ‘i j_jl Ajjj 

ANDJW <->A. <J£ fjA j Ja! lillj ANDJ' ‘AlA 3 ^'■ ^‘i * « l <_sj4uca 32 cd) ls-^jII 

’ // cM 

256-8 = 32 


0 123 4 5 6 7 8 9 10 11 12 13 14 15 16. 256 

*-1-1-* 

0 8 16 .256 

cd I &» <■ > * i Ciii 8 J£ LaU*-« <-iJa 32 <d! 256 (j-a 4jjlall i—aLllaVl ojA (j^a2al) C- la.j Ij] 

16 <-2121 j § 4_jjl2lj 0 <-ai 3 dd c5-1jS/I 4jU2l 1_1 a (jjfLa 4iLi. <_]£ 4-aj3 Jai jaij Ia.a*j AiLi. 

. f&J 32 C 5 -* <-?■ j Vu«2 l ^lijV' ojA A3C- <jj£ü Ujaj 256 cd) d-^=4 ü' cd! 

? I jLal 4jld]l ^gk Aaij OR cllljlSi Ijl LaS 

AjUvit (j-a Iajj di.1 j ANDJ' cd® cJ 4I ^ÜjVl j V ORJ' <jV // C_jl^a2l 

i> dj j4' ^ ORJ' 7 15 32.jjiia (4^121 

? 1 (5 cd! W i -7 j j'l 3 - a 'l ( 256 ) cLiIjjIuji2I ^jic. i2j 2 (jl£ Ijl // cJUi-a 

0 cA® cdj^^ AjUlIIj bjja 15 cd 0 ~'“ ,a qjSjs ö-^Ij 4jl_kj du 15 cJ5 cd*^ // 

256- 16= 16 .jjSAj 16 cd! 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16. 256 

◄-1-► 
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JLuiUl! ORJ'j ANDJ' 3511511 Aljjiall -3 


léLuU ^1,'iVnulj ( 1 g \jW, ) (j.-ijlqM <SU j )la]l ojlA ^,'iVuu'l 


// 

i p.ÜA ANDJ bluiUll AjLjla l-^ÜLxaII i2LujU 1I iéL.2 (jlü lij 


0 

10 

7-1 

255 

242 

1 

15 

16 

20_ 


~K 



//cKll 

Aj^L<s^)]1 cIiIjjIuia]! (jjjla 


2 k = 8 
K = 3 


( 7 ... 0 ) t> <J^ 8 cs' 

0000011 IlSj^j 8 cp s .ja bluiUl bli ( 111 ) 7J1 ybUiiLij 


00000000 




00000 111 ÜJ^ bLaJ lj <JJï*JJ 

00000000 


00000000 

1010 cs-A c^l ^J 3 ^J 10J'J 

00000111 

00001010 


00000010 


11111111 J*i 255 ?3j Ui 

00000111 


00000111 

00000000 00001010 00000111 -, 
00000111 


Ij^a j 

fv 2 7 1 
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Special Reduction -2 


L> 


ajjjlSl -3 


JaXuj_j]l -2 (_Jjl*-a]l -1 


JjxaII : ^jV) 4ijjlall 

(J.3*-a]l iüJj o^jjLaJLall 1 » II (_j-a Ac-j.a-y.a i^U aJJ ^gill Aaj^jUl j 

■— 9 —& A-JLill (_jA*-a]l Aiüjla ^1-laJiml L-ljiLuJI // (JlÏLa 

L ii J 22 

//lM 

(9 + 8)/2 = 8 
( 11 +22)/2= 16 

C £ 

l_jjfil3 éjji/ill ^ 1511 (J.l*-a]l lil Lal 

Total Average of Image = ( 33 + 17 ) / 4 = 13 

•32*1^11 i_<n-ill ^^3 .iAC i_j.a’V.aj /jjSjS i_ S_j3ju£lS (J-la-all CllilS lil Ajl_ 2 . ^3 Lal 

ktuu jil ; 4_jjlÜl AJLjlall 

-Lluo_j]I A<aiqll Aivlj LjJlC.1 >.Vi ojjA^all jj-salic- L-Ajjjj ^JJ oi& ^ 


? (jj*-a tiuoLa ^IaÜjjLj -2j^ali*J1 (J5J 3-»lm_yll Ai.1 -1 L-ljlfi.all A i\\'i\ \ A3^ai^a-a]l iLIjA] // (JULa 

9 8 7 3-, 

4 9 5 2 

13 4 6 


// cM 

^ u^i'Ï3 IjAc-U-aj ^ISjVI L_ujj -1 

123344567899 

^jjjAuiSI lat II lil 

12-2 = 6 


r9 

4 

1 


j^UaJI L-Ajjji 3*3 _jA tilml.all (_pa^)ijj liluiLall f hVn M l Ajliw Lal -2 

3*3 C5^“J ^j-IjVI AijSj-sa-all Jj^a Uc- c_UJjJ ÜJ^ 3 LjAC-L-aJ 


7" 


9 

3 


134457899 
9 -2 = 4.5+ 5 


5 AIaJSj (_JJ.IX>I -vil \l jA L. , ■ njll lilj 
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8 7 3—| 3*3 cs-'kj 4jjlÜ]l 4ijimaA]l jA-alic. <_UJJJ (jj£l3 

9 5 2 

3 4 6_ 

233456789 
9-2 = 4.5-+ 5 

5 1 4Jial3j (jjj-aLiJ! jmai*JI jA Jalmjil lili 


AjJUjJl 4 a i jViU 

_Lua (2£ .liJj LiA ^ll3 . 2 j!5Lal ajjmall ; i-\\ (Jiiaj 5lÏLaS djLUj (J>hm <■ VWj ^aJJ 

4_Ji .Sj-aaJIj <—Lmi!ll <. tWj ajj» -^11 (ja .ijaC. j! 
?? a-laC-S/l L-luia. 2 jIAaj (j.-»jVn\l L-ljilaall ^Lill a J> 2 k '-4j-4 // JlÏLa 

9 8 7" -3, 

4 9 5 2 

13 4 6 

2 — 1 — 1 (ji (_5-4-^ -j-aadl <-_aAa> jjfL}3 

9 7” ^jjjamaail ^imaiS 

4 5 

L- 1 4- 

3 — 1 = 2 jl LlJLilIj ^Lill LaAj jj-ijac- <- 0*vj ^jÜiS 3 jIAaj (j^ijVnll j!5 lij Lal 

9 3 (_jJL5 4ijamaa]l ^lmai3 

4 2 

1 6 - 

3 jl-liaj (j<aj qVlIl L-lj-Uxall jl_£ lil 4 _JL^JI bJlA ( _ s - 3 j 

4 (_j-»3j 1 _Sj-ïma 3 j-a 4_jjSa 4jj<U.a.al' 


{J$ j-5aj V 4-llj-aJI jj-5l3 1 


lil 3ija dim41 g Ia^. 4JLt3 OR<3j ANDJ' ji ja ^c. jil ( _ s 4c- // *llv>^La 

BinsJ' 4aj^)la (_£^>i.i AÜj^jla ^l.'iVnul L_ia_i dlJii t aji^ï (j ajjt^ill j) 43jaa<aa]l -v~vl ddl£ 

4_aj j >la Lal 4_jja dimi ll 1 g i£]j 3]l*ü AAjLuJI 4Üj j )l»]l jV jA BlllStJ^ ‘ULl^jLa -ij^j <— llu (jij 
4 u«-i -ydiH a j )Vi\l Vi (ji j_£aJj 4_alaüa I g ~6lj 4juj_m dim ll BhlS<3 

• jA LgJ ^»Ldl 35m]lj dll ijl' 4 naa dllaiijl-C-j] 


1 )Low end 
2) High end 
3 ) Middle 
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j (_jj (jjj 4iLui-a]lj (j-aoialll (J-alSl/s ^»Uaj (jjflj 1 g » J.a Vn o j i» >.^i dllAï>.j ; BillS 

; i_ql'i'N.a i."llilll (_pa^)C. j_jl IgJ (_]S>1i\l Lalt AjjLmlLa 







jajj JllaS «LJUll 4ijL^»,a\l ''i-vl la binsJ' Cm ^jLuii ^c. aJLx ^ Lal 

,— 10 8 

4 9 5 2 

1 3 4 13 
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ÓJUU1 J«aal! 
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: (Image Enhancement Techniques ) 1-3 


ji -llLall Ju, Wil j>,1\na'i ^yÜ]! i"iljïq'i\i (jc. öjLjc. ; ojjA^ali (jjjui^j CjLüaj 
l^LLuj lg tllljy-a-a ji^jj')/ ajj^ll 

Cil^'v'i .aii (j-a 4 )» 4j«l*j]lj i y<ujj La ^ijLLLuiL o^JbtiLa Cilsnkn ^ C' )1 iVsMt oLa a^aJiujj 

^jjjLiMi ^aj IfrJX-lllaJ Sjiü-s]l (jnuVlii Cll!)Lp^a aUac-V i"ll -N^-y-aii 



The image enhancement process&jj^t :(19)<J^ 


^AÜuL-a (jjjoiViiij (JjJbtÜ]! 4i^)ia (jjmVii (jjji^jla ji Feed BacktJi ‘LASnkn 

4_Iaki]l ^ic. ( 3 flaj ^^ill Cl)LlLa*-li (jLLi. (jxa (_£.}La^)]i (_g j)'u,«.a.Ii (Jj.'umJ (—<aj> m'Ï t-£l]L£ (_£-}La^)]l (_£j1luia] 1 
4_Ll*-a Mapping equationdkj ^a^jiJ 4_bl*-a (j^JiaJLuj-a JaLaill oAAs j_«Jj (JijAJI ^bvi jujL 
£-a jjjlJajj 4 )]tv dl!)Lpj-a 4 Ja mi^J (JAjÜj L-a Lc-jj 4 )1 t\ jjc-j 4 iJtn tllV^Lt-a ^^Aj 4Üj\ liall 
(_£^)i».^M 4 ^-a 4iaj3 (^La^Jl (_£jjjubal] ^ L«V^t ^3j-aiJl 


.((j^aijidlJ CIiI^iaLSI (jjjuiaJL ^ajjli Laj (jjLiiJi (jj-m^JL La i"llqn)a'i\' oLa (jxu^a'n 

Frequency 


Enhancement 


Spatial domain 


(j)'ij\.a»\i j)j3L) (ji L-ai «kpLa^Ji C1 i1jj)'um.aS' C- jJaj 4_Jj'^i Cl)l_lla*Ji (jjJlali*-a 

LiA j 4_jJiLa^)]l dl\jj).u«-<aU j j j£j jjjJïj jji ji (j.aj \q*i (jjSL (ji Lai ( (j^ai^iJi — (jjlLLii J (jjiajLuJi 
(_^^L-a^)]l (_g j)‘u«.<a.lt Ja» >^a j ^»jkj c"n j sj 4_iLa*Jl oLa (jllajj 4 iJa'vii CllV^Li-aüi -l^ij j)i £-i^j^i Jajuüi 

£-LujjJ 6JJiü3 A^tjJt (j-a ^>i£i (_5-^di jjl S> 13i (^La^Jt (_gjlm-dl Ja» >>i ji 
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( (jljVlj ) (jjUill (.yic. I^Luc.1 ojjjua ia.ü Ls-lic. -1 
( J&l <—ijjoi (jlJjM !_j\ ) _j$3 (j^aljaJl ( _ 5 -ic- Ujuuc- I lil UI -2 


//JU» 

? Slop LS- 1 ^' cs^ ^JUll Jl Jxu3 



28 75 255 

( Original gray - level value ) 


(( Gray level stretching ))cs^J' <_s^J:(20) J5U 


// lW' 

J4-«JI UiIjj1ula]I (Jc. I.A/U*-a 255 <J) J‘^*'l (j-° ^ >11».al' -1 

eA '0 (j-a (_ 5 ^-aSI (jl-5 lilj 3^3 .1^1 Jl jj - 4 ^)j£l jA SlOpJ (_$«1 a 1I (jl LaJ -2 
-1*J (j-a Iajj ^-ujJI (jV (_$.1 a 1I I—(jaÜJ3 Slopj' la«J J lilj i (j -ajlaj 3^3 

. 28 t> '4y (J*j 

75 <J] 28 c> W»" um J c^' -3 

255J'j 28 ów ■*?>J <J*j Chipping ^aL-as jj.ii ^Jl -4 



(( Gray level stretching ))u^ J' lsjUuJI ^J :(21)J5U 
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? t4j.2 // (JlÏLa 



CjLl£j]| 4_ua2—oLi ^jLajII jauijj ;( 22) J^** 1 

Gray level stretching with clipping at ends 

^ // lM 

4_pLa^>]! CIAjjIujiaII Axvl*J __j^3 255 c5^j (j-a Ï-^J - ) 

4.jLc- j 50 L>« W CH 4 3* SlopJ' -2 

255 es-l' 50 oh ^ ^ ^ 3=*^' -3 

255 J'j 50 ua 3alij V Chipping L-aL^L ^ JI -4 


4jljUa-<ul CIj^s^Ijl-ö ^u^*) ^jSaj 
4j^aii^aaj (j^uisj ji £-Lujjl] AilJa-a]! dj^Lla-a -) 
4j^aL-a3 (_j.ea.4aj ji £-Luj_jjl 4Üjl L.a\' Cll'jLla-a -2 

oJUjoJI (_gj)"u.M.xa 4j^l*-a 1 g j\c. (_j^alja3l (_jea5l ~Vi mV AilJa-a]l Cll'jLla-a -3 

Intensity Level Slicing 

JllaJIj L 4 lc- öp.Ljal ^ laaM i"i LgiLnlajj oJLulU Lo^Lo ^^L-a^) (_£ jiui-a ^l 3 _j\ n-vl liA 

^141 


(ranges" 50-200") 




The original gray levels The desired gray level Range The desired gray level 

range 

(change the other value) (change the other value) 

4 . Vq. Vq'. i ^l^jl • ^23) L * 1 
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jl jï 4_u-aLuaaj ^^A (Ja JJl2kj 4_iL«a! 4_).}Laj tUllj^Lous _jA ; (JjVt 

(JL^-dlj 200 L r J i^, g'i \ij 150 (j- 4 LS-^P. liA (j.ot.^'V.all (Jl^><11 (jc. ajUc. jA ; ^uj^)]I 

ajallj jj*j ^ £ - 

^aja]l a^^JtlLa 4 ^in-vu kpLaj ÜjIjjIula ^gJc. 1 ; Clillii]! ^uj^)]I 

l_ÏA oJuiJI (_£_jiuu ■ '»j oAjuJI (_g j|~u.axa 4 ^j^jÜ AÜjUabdl kilj ^^A 4j5tïill dl^LaJI a^A j 

4 K-jij jl £_LuljJ jl 


:Histogram modification klrv a ty Jj4*j 2-3 


4 n-ibk]l CIiUjIluj—<J! oJlA \\ 4_jjLa^)3l C1 iIjj1ujj_a]I j>,'l\iui j l5-^ 1tva\' ^jJL 

4_}kjj QjSj jl !)LaJ CllLajIa-d! ^glc. (_g j~i% j (_£.jjI jp» (J* >) t — ajjj-dlj 

4 >«-i\ 4>\l Üjji^i'1 lalilj 4_k*alidl (^ c- I^LaJC-l 4i.jl3 (jj£ü 4 ~sl >«a\' 


IA jSjü (jl (j^-aj kljl*-d! CLAjjluidl o JA (jxs Ji^jJ 


Low Contrast ( kj^Lajll ) 4 Lliidl cjLjIulaI] jLViil -t 

.Image 

High Contrast 4 jjLldl k_pL«j]l diljjlm-Al] j-±& jLuUljl «(_ 5 j!j_Sij]! ^ jj_aS! -2 

Image 

Dark Slide Image klLIjJI 4-1^21 jüc. ^ a >1 a \ 1 ^jlj<dl ^ I -3 
White Slide Image 14d' <4$d' de. £ * >id ' lsj' j^d' £ j^d' -4 



1^1 (_5jljSail ^j.ldl £A ojj^;(24)J^ 
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Histogram Scaling : lsj'£jaJI jjij 4 _iL& <*£j 

Histogram Stretching -1 

Histogram Shrink ( compressed ) ls j'- 2 
Slide of Histogram -3 


Histogram Stretching cs j'j&l' : <^jVl AlajIaJI * 



255 


:(25)J52i 


; ^ jAaII £-Lujjj 0^*4 


Stretch (I (r,c)) = 


I (r»c) I (r,c) min 
I (r,c) 

max I (r,c) r 


[ Max - Min ] + Min....(6) 


: u' 


I( r,c ) max 'ójj^= 2' cs^ lSJ^ ] ls^J' -1 

I( r,c ) mjn 'ó ^ lS tjil *jil fj ji^dl _2 

(255 * 0) Max & Min ls' 4 l-al-v-all (_g jlu.u.a.1' ^jÜ JLoÜsj -3 


4_aj^)ia ^1,'iVi jqilj Sjjj .^1 \1 (j^s IaA mjJ L-lj D-».a\' ^Lull \1 p.J)_i. téllAj // (jLÏLa 

? ^jAaII £-LujjJ 



|- 7 

12 

8-1 

I Sub : 

20 

9 

6 


_ 10 

15 

.1 


stretch (I (r. 


I (r,c) -1 (r,c) mil 

cft=- 

-I (r,c) 

max I (r,c) r 


[ Max - Min ] + Min 
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= [ 7-1 / 20-1 ] * [ 255 - 0 ] + 0 = 76.5 
= [ 12-1 / 20-1 ] * [ 255 - 0 ] + 0 = 127.5 
= [ 8-1 / 20-1 ] * [ 255 - 0 ] + 0 = 76.5 
= [ 20-1 / 20-1 ] * [ 255 - 0 ] + 0 = 255 
= [9-1 / 20-1 ] * [255-0] = 7.6 
= [ 6-1 / 20-1 ] * [ 255 - 0 ] + 0 = 51 
= [ 10-1 / 20-1 ] * [ 255 - 0 ] + 0 = 102 
= [ 15-1 / 20-1 ] * [ 255 - 0 ] + 0 = 178.5 
-[1-1/20-1] *[255-0]+ 0 = 0 


I Stretch 


76.5 

255 

102 


127.5 
7.6 

178.5 


76.5“ 

51 

0 J 



Contrast stretchings:(26 )l5^ 


histogram shrinking us j'j&l' o4LjIall 



; jjjilil! L- i>m's ^ jAa]! (jfLaJ 
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Shrink (I (r,c)) = 


[I (r,c) -I (r,c) M i„]+shrink 

Min 


Shrink Max -1 (r,cW 


I (r,C) M ax I (hC)Min 


(7) 


I( r,C ) max ^ J* LSJ^ ] -1 

I( r,c ) min ls * -2 

t£ j ei jAl' Shrink max & Shrink mm ti^J' ls ^ -3 

. ( 255 ‘ 0 ) ls' 


alA^JLuilj ojjjk^aJ! (j-a e-Jj-aJ! !2& L-IjJOoaSI p.Jj.2». téllAj // jLÏLa 

7 12 8~ ? Lij'£ J-^3' CK^ 

20 9 6 

10 15 a 


I Sub 1= 


Shrink (I (r,c)) 


[Shrink Max -1 (r,c) Mi n 


I (hC)Max I (r,C) M m 


[I (r,c) -I (r,c) M in]+shrink 

Min 


= [ 255-1 / 20-1 ] * [ 7 - 1 ] + 0 = 79.8 
= [ 255-1 / 20-1 ] * [ 12 - 1 ] + 0 = 146.3 
= [ 255 -1 / 20-1 ] * [ 8 - 1 ] + 0 = 93.1 
= [ 255-1 / 20-1 ] * [ 20 - 1 ] + 0 = 252.7 
= [ 255-1 / 20-1 ] * [ 9 - 1 ] + 0 = 106.4 
= [ 255-1 / 20-1 ] * [ 6 - 1 ] + 0 = 66.5 
= [255-1 /20-1 ] * [ 10- 1 ] + 0= 119.7 
= [ 255-1 / 20-1 ] * [ 15 - 1 ] + 0 = 186.2 
= [255-l/20-l]*[ 1-1 ] + 0 = 0 


I Shrink 

1—79.8 146.3 93. l-i 

252.7 106.4 66.5 

_119.7 186.2 0_ 
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Histogram slide Alijlall * 


; (jjjlü! ‘t '*m~n <lut-a <3 LuiaS ^ <2klj)l (jSLaJ 


Slide (I (r,c)) = I (r,c) + OFFSET. 


•( 8 ) 


-: u' 


. ^iluLa] <_sj'^j+dl 4-? ^'Jy c^ 1 cs^ : Offset 


tO lAjI^La 4iLuia] IjlA 4_^lji *-^3 // JlÏLa 

Histogram slide ^.ikiuL cjIas. j 


I Sub 



12 

20 

10 


7 8 1 

9 6 

15 1_ 


Slide (I (r,c) ) = I (r,c) + OFFSET 
= 7 + 10= 17 
= 12 + 10 = 22 
= 8 + 10= 18 
= 20 + 10 = 30 
= 9 + 10= 19 
= 6 + 10= 16 
= 10+10 = 20 
= 15 + 10 = 25 
= 1 + 10= 11 


I Slide 



“17 

22 

18 

30 

19 

16 

L-20 

25 

11 



4*1 ji : (28) 
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Histogram specification : 3.3 


Cll jaj ^ IjlA Jj-IjÜj (_£^ j.La]! ^1,'iVi jqil 4ja_uil_jJ ojj^-saJI 4_2>Jl*-a j-A 

^ j-IaII ^LLus 


lS j' jSüI I ^j ( H) ( Mapping Table ) K;^v;\ ' Jij-i^ J-aJ -1 

(j-£u-üi-a i—ki-ajJ -2 

^»J_3 <-_Lj-aj (j_xs ^2=ü—a]l a \\ )al IrSMI (Jj.^_a. 4 > lij -3 

• 'ifjj® 

3 ° jlvs 1 (_j-a Clll jlrsW 4_iL-aVi ^-liSI LS^" Üj-^ jLa-lLj ^jÜj -4 

? Aaji L_)jP-».a\l (Jj-laJ! iiJj.il // (JlÏLa 


Gray level 


Number of pixel ( histogram values ) 


0 

1 

2 

3 

4 

5 

6 
7 


10 

8 

9 

2 

14 

1 

5 

2 


Stepl : 10,18,27,29,43,44,49,51 

Step2 : 10+ 8 + 9 + 2+14+ 1+ 5 + 2 = 51 

10/51 , 18/51,27/51,29/51,43/51,44/51,49/51 , 51/51 . 


Step3 : Multiply these values by Maximum gray level values in this case 
7 and round the result to the integer . After this done we option 
1,2,4,4,6,6,7,7 . 

Step4 : Map the original values to the results from step3 by one to one 
correspondence . 


71 



Original gray level values 


Histogram equalized values 


0 

1 

2 

3 

4 

5 

6 
7 

Round ( ( 10/51 ) * 7 ) = 1 
Round ( ( 18/51 ) * 7 ) = 2 
Round ( ( 22/51 ) * 7 ) = 4 


Round ((51/51 )*7) = 7 

Example 
Stepl : 

Original Gray level value-O 


0 

1 

2 

3 

4 

5 

6 
7 


1 

2 

4 

4 

6 

6 

7 

7 


Number of pixel in histogram-H 


1 

2 

4 

4 

6 

6 

7 

7 


Gray level value 


Step2 : specify the histogram 

Number of pixels in histogram 


0 

1 

2 

3 

4 

5 

6 
7 


1 

5 

10 

15 

20 

0 

0 

0 
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Histogram equalized - S 


Step3 : 

Gray level value 


0 

1 

2 

3 

4 

5 

6 
7 


Round (1/51) * 7 = 0 
Round ( 6/51) * 7 = 1 
Round (16/51) *7 = 2 
Round ( 31/51) * 7 = 4 
Round ( 51/51) * 7 = 7 
Round ( 51/51) * 7 = 7 
Round ( 51/51) * 7 = 7 
Round ( 51/51) * 7 = 7 


Step4: 

O H S M 


0 

1 

2 

3 

4 

5 

6 
7 


1 

2 

4 

4 

6 

6 

7 

7 


0 

1 

2 

4 

7 

7 

7 

7 


1 

2 

3 

3 

4 
4 
4 
4 


slijt f—jlb Histogram 0^ 



Histogram Jli*ii:(29)J^ 
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:Edge / Line Detection For Image iJljaJl uLwS 4-3 


(jj-jj JjulSJI (jij (jj^jill (j-a AA Vl di la. L^jljjlp-a ^ya ^gic.1 ÜJ^ 1 •—sIjaJI oa-Eial o Ad 

i—Liili]!_ j 1_« ^»lAdj_ ujLj i—alj ~vll <-_aLui_ü£l ^ j j! Ia > j .n£ (jj_£j 4_S Cliljjl_VEll 

(a^LjaVI Oa) aJIaIL j_£l tjx. lIlsJI ^ kaLJl jl dip. ( Convolution Mask ) 
) j kalaJI 4 yd ( Edge Direction ) kaLdl oLdiE Es <—il j^JI <■ '<i>m < s dil jEc. (_yax j 

4il_=dl ^ ( Edge Magnitude 


e_al j^JI <■ ’qd*S diljEc. J^-iilai Aic. (jjlal*-a A^jj 


; 4il_aJI AjAad ^ ^AidLuidt dLuiLall - \ 

7*7 l>® ^ um! ia 3*3 TidLo <—al_^aJI c q.t 4 pal>«•% JsS Eli 


Origiiial Lange 


: ( Gray Level Threshold ) <d*JI Eaja -2 
aUAajjJaJI jdb (Jilaj ^1 iilE (^AjJjuj 4lda ddl£ Eli 

Edge Map 




IgJ lÜjaJI AjA^j £a Ajiuai ajj^a :( 30 )J^ 


// 4Üa.^La 

(jj_j 4d!iljdl ^_ya l gjlc. (Jjj-ataJI kaEdl djLajI*-a (jl ^gic. L_al_pdl <■ i" ll lEc. ^ixi's Adiaj 

kali. A^jJ ^ 4jljjlp-a 4 ..umj ö j )jj^a]l j^uiic- (jlS EE l^jljjlp-aj ^)..->l ic. 

kèLa. A=.jj AjAÏc. jij jiiS (_3jS dJU& j 4g n'In V <j^ El Lal 
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L$AUj!j AilaJl jUj) Jjjljla 5-3 

Edge / Line Detection and direction For Image 

(jfLaj ASlsd! oLijlj AsLiJI jLau^ 4_i^alid! (_j-a AlAeJ! A^,jJ 

Roberts Operation -1 

-laJjs (_^S AjjLiJI ol_ajl dlLa^ljL^a ^‘\ ^,,3t i (jS (jjAj A-3LvII 3*il,Vi t. i. IaA aAa.li.mJ 

: Ea Akbj ( Edge Magnitude ) 


I ( r-l, c-l) 

I ( r-l, c ) 

I ( r , c-l) 

I ( r , c ) 


; aEIaaII LaS jUaSVI Jjj^)3 dlLsu^a ^^gjejjjj]! jAaJI Aaij AiLaJ! L- ll >m~n 


Edge 


[ I (r ,c ) 


I ( r-l, c-l ) ] 2 + [ I (r,c-l ) — ( r-1 ,c ) ] 2 ...(9) 


; AEl*-al! ^IaÜuiIj A nl'il' AÜjjUI — i_j 


Edge = 


[ I (r ,c ) -1 (r-l , c-l ) ] + [ I (r , c-l ) -1 (r-l , c ) ] 


•( 10 ) 


AaUa-dl A-aid! ^'.'iVnulj ajjUull jUasSM CjlÜj^ .iLajJ ^JJ 


75 






Roberts Operation jUjI:(31)J1ui 


// AÜaiLa 

L 3 _ 5 .I 1 jjoilj 4 \\ax Clua. ^LaaJI ^3 3 (JSjJill ^.*iVni.n 

l_ 1 j>m 1 ~\\Ij l^a'.*iVni.i' (Jj-êaija A Lai 


SOBEL Operation -2 


.") ol_2Ülj A °ll ~s\l 4 _a}3 .iL-^jV <—LLül£JI IjlA ^Vn« ; 

\ jJ& <LLuiLö liA a.W‘uj .11 


-1 

-2 

-1 

row mask 

-i 

0 

1 

column mask 

0 

0 

0 


-2 

0 

2 


1 

2 

1 

=Csi 

-1 

0 

1 

r S2 
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Edge Magnitude^ 


S 2 ! + S 2 2 


; (jjjlül Jjjjla (jc. <Laj3 

.dl) 

row mask cj*> : Si 
column mask ^ : S 2 


// <Ua^La 

^ oA-aC-!iU S 2 J^ ■ a Jj-flaü jxJ (j-a 3*3 (Jji ls^" *—a^ajuail Sj(JI 4J3_jL-*aa Jjflaü 

Jjiï^a dlLau^a]! ^-a 1 .ag c. ja\a 1 ln>»i (jn-aiqll 1 g juiaj (_j-a 3*3 

• <■ ^3 3*3 Jj' 


3 9 7 

2 4 3 

1 8 6 


? 4_JU]I Aija^^ail SOBEL <j+^ lM 3 // 


S 1 Jb-i J ^' ( >3*3 


W/lM 


3 

9 

7 


-1 

-2 

-1 

2 

4 

3 

* 

0 

0 

0 

1 

8 

6 


1 

2 

1 


= -3- 18-7 + 1 + 16 + 6 = -5 

S 2 <J9 


3 

9 

7 


-1 

0 

1 

2 

4 

3 

* 

-2 

0 

2 

1 

8 

6 


-1 

0 

1 _ 
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= -3 + 7- 4 + 6-1+6 = 11 


N 


5 2 + ll 2 


25 +121 =7 


4 JI (_Jaj 7 JI i_’l..+i'i.a ^3 <-(ua]l ^+ai3 

3 9 T 


2 

1 


7 

8 


j)\ nc.yi j lalj ÓA jAaJI 31 Ail £-a 43jqn-i,a\' <. ‘ii-sjpj ejaJI -1^4 IaJuuj 

éLoLdl Jsvjuij ^3^]! ^Vuui fjj\ Jüc. 

Edge Direction = TAN 1 [ -5 / 11 ] = 0.045 


r- Si -, 


Edge Direction =TAN -1 


- S, - 


; (jjjlall a^aJLou 3aLiJ! oL^Jil 

.( 12 ) 


C5 Jc- Edge direction A+^A 1 ^4 oL=JV' üj-^j i4LjL« JS3 ol=J^I Jl jl£ lij 

léLaiLa (_]S 


LgJ .Ajdj IaAjuj Sj + S 9 + §2 + CjII ^ \ oj \\ C5-^^ olaüVt lil LaiiJ 
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a! aUJV' j £* Edge direction A?4V! jjjlS 


AiLaJ! olsül < aj 3 AilaJI Aa^y 421 j]I SOBELü^ ójjlS JjAs // <— j 

? JS1! aUAHj 


4 

8 


27 

7 

3 


16 

6 


8 

5 
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Prewitt Operator -3 

SOBELJ' (jjjEd' tilmLdl 4-Lujj 


_ -l 

-1 

-1 - 


- -1 

0 

1 “ 

0 

0 

0 


-1 

0 

1 

1 

1 

1 


-1 

0 

1 


( Row mask PI) ( Column mask P2 ) 


Edge Magnitude ^-=sV j 


Edge Magnitude 


P 2 i+P 2 2 


....( 13 ) 


- ; (jjSjs <aLadS öLïkj^/1 LaS 


Edge Direction = TAN 1 


Pi 
P 2 


(1 


AiLsJ! oLajl «Eua j 4iLaJI aL^jV 42H1I Pre wittel' <j 'j4£ tSA 3 / / <J'4a 


7 


1 


JS1\ 


1 8 6 4 “ 

3*3 JjVi *>ll üü // J^I 


r 3 9 7-1 


i- -1 -1 -Ei 

2 4 3 

* F 

i 0 0 0 

-18 6- 


1 1 L 

= -3 

-9-7 + l + 8 + 6= -4 

r 3 9 Th 


r -i o Ei 

2 4 3 

* p 

, -1 0 1 

-18 6. 


_ -1 0 L 


= -3 + 7- 2 + 3- l + 6 = 10 


Edge Magnitude p -4 2 + 10 2 =p 16+100 


116 = 10.7 = 11 
4JI (Jaj i _‘l^.+n.a ^3 4 ,al4' oAA £+aj 
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Edge Direction = TAN'( -4 /10 | = TAN 1 ( 0.4 ) = 0.36 = 0 

eA_NI lil 


QjfL}9 4jjq..^».a\l ^ya -JÜill Lal 

1-1 pi" -1 -lp 

3 * Pi 0 0 0 =1 

4 J Ll 1 1_ 

= -9-7-l + 8 + 6 + 4= 1 


7 h r 1 

3 3 * P 2 -1 

6 aJ L-1 

= -9 + 1-11 + 3-8+ 4 


Edge Magnitude ^ l 2 +-20 2 1 +400 = 


3JI (Jaj (_ 5 1 

3 9 7 l" p 

2 11 20 3 

1 8 6 4 - 


401 =20.2 = 20 


allo , ? i 4 -al4l aAA £+ai 


Edge Direction = TAN | 1 / -2|) = TAN _1 ( 0.05 ) = 0.04 = 0 

(jLttali oLajl |j| 

; ^LillS (j^SL ajjt^ill aL^AM lil 

Pj = Pi + Pi = -4 + 1 = -3 
P 2 = P 2 + P 2 = 10-20 = -10 

Edge Magnitude p -3 + (-10 ) p 9 + 100 =p 109 = 10.4 = 10 

Edge Direction = TAN i -3/-lo| = TAN _1 ( 0.29 ) = 0 

(JLajAi aLajl |j| 
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Prewitt Operator »jj^:(33)l)^ 


Kirsch Compass Masks -4 


AA ~v j 4 _Ia_£J ^ XI lil VlLaJil olajlj t alj«v\l AjAaJij 4 x^-»\ ~v\l ClÖLaLa-dl AaJ jjb 
4 CjLAUvj^lj a^yjAjj öj-« ^j.3 A^)i/s léLaiLa A^u jlJaVl ji 

- [ j 4j CIASjujLq A^. ^ 


KO 


“3 -3 5“ 


" -3 5 5 " 


“5 5 5 “ 


— 5 5 3 

-3 0 5 


-3 0 5 


-3 0 -3 


5 0-3 

-3 3 5 


-3 -3 -3 


-3 -3 -3 


-3 -3 -3 


KI 


K2 


K3 



tilml.dl <- jjall ciujLd! 4-(U3 (jC- ojUc. (jjkj Vllsdl 4-<u3 ^gic. (Jjk-tvIIj 

Magnitude of Edge = Max Value of Mask Convolution 

léLuoLa]! (■ sisVi 4-4J3 ^gic-l ls^ - (_j-<s l^-a.'^)'v~ni.i' ^»jjj 

Direction of Edge = Is The Direction of Maximum Value 

4ilaJ! oLaül ls ^" t ~^5 >m 1-dl ^EVn«' 
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CS-3 ( 3*3 ) °J lij j_>aLa>Jl télmLall ^-<s i. <ajqVl l^J (JasÜ 4jjLaïill djlluiUI oLa (j- 4 téluiLa (_JS 

r j 7 -^ C l!5 jujI. all ^»j3 j ^jLi 4 1 I 8 II 4jj<n.^».all ^j3 j.a-y .a Lal IaL^U ^^Üll <_^A 4-aj3 ^gic.1 J£ 

. A^ljit 


(jjJj^l ajjt^ill oLa ^gic- Kirsch cJ^Lu# Jjjjlaj 4_2lill qjj^-^iII iLL. 2 // JliLa 

7 3 0 1 2 l-i ï JaSfl ój^il 

2 9 3 3 2 1 

14 5 1 1 1 _ 

F i F 2 

Fj * K] ‘LLuiLö L_)jjkiaj t41.*lSj S 0 is -® 4 -y n ill ^ 1 ^) -y~ni.il j Fj * Kq ‘LloiLa i—Jj^kai 

4nu3j 4 -y n i\l ^>>»ij Fj * K 7 4 -Jj-^aj La AiJ lA^Aj ^ \ g » *>»'i j 4 -y lYill ^IjiCLujlj 

^»jij aj>a2l I.AgJ dllSjoiLall ^»j3 jaya Lal 4nu3 ^^gic-l olaCll (jjiij l^JfcLajlj 4-aj3 1 (jjSLl 4iLaJt 

SJ1 £:) A r > £ _ A >) 

//lM 

K() * Fj = So 

Ki * Fi = Si 

K 2 * Fi = S 2 


Kv * Fj = S 7 

K 0 * F 2 = So 
Ki * F 2 = Si 
K 2 * F 2 = S 2 


^jjlall e-JpJU 4..n.ulllj Lal 


K 7 * F 2 = S 7 


KirschJ' cjll^La Ua 4 K > m o 

4jjj<a ^)JC. j ojjjfi ^j 3 dll^joiLajl ^ o^ji>.^a]l ^ajijl -1 

l^_j3 ^llryll (j£-aj ojjïiS dlljLuia. -2 

412a (jj5j dil^joiLall oL^j^l (jjjj ^L^ill ^js -3 


“1 

0 

1 “ 


0 

1 

2 

-2 

0 

2 


-1 

0 

1 

_-l 

0 

1 _ 


-2 

-1 

0 


R 0 Ri 


Robinson Compass Masks -5 

ij&j ClllSuuiLa (jLaii AsljJ Ljajl (J-alx-all IjlA i _-3 


“ 1 

2 

2 


2 

1 

0 

0 

0 

0 


1 

0 

-1 

_-l 

-2 

-1_ 


0 

-1 

-2 


R 2 R 3 
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10 -1 


0 -1 -2 


-1 -2 -1 


-2-1 0 “ 

2 0-2 


10-1 


0 0 0 


-10 1 

10-1 


2 10 


12 1 


0 12 

R. 


H" RS 


R6 


H r 7 


CilaUlS A-aj3 jc. ojLc- ^^A AilLJl A-ajS 

3 j-a 1 a\\ sl^j!iU <-4 j 3 ja Ail^Jl öUj! 

AÜjsJI oLLl cLijj aJj^-ljjj L-Ijtul -\11 <Uj£tu! ti!33£j 


Source Image Robinson 



Robinson ^'.ikiuL WaLj'j AiLJl cLj] :( 34 )J£L 


LAPLACIAN OPERATORS -6 

■JkJ ClllS. jgil -o\\_j 'uil j-a 2 »-a CjIIx«L a CjÜIj j^ jjfsÖJj ojjjuall j-Lm^J ^3 (_]A*-a]l L& li.1^.1 
LAPLACANJ' lU~ Lal s jjt-Ji Of.LCa] j-/s CjJp l4J3j C_^1j (_5jLuij A .aft ?tljj jl 

jjlL) (jl L \ y j l"' 18 tul-all Cl)!iLaLt-a j-aJ4-a jiU Llajl CjlSuuoLa (ja jjSL) Llli liA Cj^ja]! 

jL3 


Lo 


Li 


Ln 


“ 0 

-1 

0 ~~ 


~~ 1 

-2 

1 ~~ 


_ -l 

-1 

-1 “ 

-1 

4 

-1 


-2 

4 

-2 


-1 

8 

-1 

0 

-1 

0 


1 

-2 

1 


-1 

-1 

-1 


LAPLACIAN MASKS 


pLjjj A iqAll 


£jJaJ 


? j°, ^-i = ClAlaljLa]l ^»j 3 ja\a jjSl) Ü (A-^) lila] 
J ojjA-all L-lüui^j]! (JÏLa ^aaj jl L j-y j ClALmSjlI ^jaall AaiaC- jV lilLj 

A»-> «V 1 (JÏLa (jCaJji jji]| CjA^.j 
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^ o^A LAPLACIAN 2-4*-a L-1 j\3*ia\I AjÜjI! ojjjuall i2L.2 // (JlÏLa 


4 3 2 

1 1 5 

6 7 1 

F! 


12 1 -, 
1 2 1 

2 2 1 

F 2 


? AjI£ojjL«s 


//lM 


0 

-1 

(T 



4 

3 

2“ 


-1 

4 

-1 

* 


1 

1 

5 

= -12 

0 

-1 

0_ 



6 

7 

1_ 


Lo 

* F l 

= -3 

-1+4 

-5 

- 7 = 

-12 


1 

-2 

r 



4 

3 

T 


-2 

4 

-2 

* 


1 

1 

5 

= -15 

1 

-2 

1 



6 

7 

1 



Li * Fi = 4- 6 + 2- 2 + 4-10 + 6 - 14+1 = -15 


” -1 

-1 

-T 


- 4 

3 

T 

-1 

8 

-1 

* 

1 

1 

5 

-1 

-1 

-1 


6 

7 

1 


L 2 *Fi = -4-3-2-1+8-5-6-7-1 = -20 


jUa! léLaiLa]! ■liJLaaj 


ijij jA tilmLall oliJjl V 


jl_Üa3 JL 2 klj léLuiLa jIjS lil L-ai j)\ ‘i'vij ml a\\ A5 ^ Ai dll^juiLall <JS li! 

léLaiLoll (_j-a <Lai3 

ül^Ull (_j-a oJl^I j jbiüj ajj^--4' (A 1 t —y Lel lil 

L 2 * Fi = -11 
L 2 * F 2 = 5 

ClllSjujLa iJlAliij 'ójji./i" (jjiJ>2k 

(_]£ Lai _ *L<u9 (JjSM a-2+-^ (_J-al*-a]l ÜA L_)^aiaj L 9 AÏLa JïSklj léLaiLa (J-ala-a jlji lii 

(j-lc-i J)\ ‘i'V 1 ji 1, AA j 2 jSM cA J 2 jSM C5^ ^ _S*^ l—^g^)> ^ t — 4£.ml a\\ 

. AuS 

Lo * F! = -3 
U* F! = 9 
L 2 * F! - -1 

L 0 * F 2 = 2 

Li * F 2 = 13 
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sLAPLACIAN MASKS : (35 )ü^ 


FREI - CHEN MASKS -7 


liA aAaJimJ c"l t 4_jjSa i"n-y CljliLiJ! i— sUÏljSI 4_c.^j ,_j^a Aj^yj fcSSjuj\^aJt IaA 

AA-C- (j-aj ojjjuéjJI f.Jj. 2 ». 4 j ■a>.a < N i" '18 ml ,a\\ Cl)!)L<sl_*-<s 

Edge Sub Space Iaa_ï.L ^J 'ciiiLuiLa £_j jVl 4_ji j-& 4-14-«l*JI ojSill j < 9 ^a e' il8n.il .al' 
j jAV' léLujLdlj Line Sub Space 4_ij_^JI 4 -^LulaS' .L j ItsI ^aïjLuij 4_jjtii]l ciilS >«La 

. Average Sub Space ^ AiJkaj 


_1_ 

2 V 2 

F1 


-1 

V2 

1 - 


-1 

0 

-1 - 

0 

0 

0 

1 

V2 

0 

-V2 

-1 

V2 

-1 

2V2 

_1 

0 

-1 _ 


F2 


2 V 2 

F3 


0 1 

1 0 

_-V2 1 


0 1 

j_ -1 o 

2 0 1 


F5 


V2 


■" V2 

-1 

0 

-1 

_L 

-1 

0 

1 

0 _ 

2V2 

F4 

_ 0 

1 

-V2 _ 

0 


-1 

0 

1 

-1 

1 

0 

0 

0 

0 

2 

1 

0 

-1 

— 

F6 

— 


— 
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1 

-2 

1 


-2 

1 

-2 

1 

-2 

4 

-2 

1 

1 

4 

1 


1 

-2 

1 

ir 

-2 

1 

-2 

F7 




F8 





1 

1 

1 






i 

3 

1 

1 

1 






1 

1 

1 






F9 



FREI - CHEN MASKS : (36)J^ 


jA LiA CjlüiLi^V I (jJJ ^ja 
CjHuIaJI ijj jl _ 1 

L-lllxiil a\\ Cll!iLaL*-a -2 


l^ik. FREI - CHEN l_j jlkil ( 0 JJAA3 ^JA ïjï- ) Cllliïl léLi // (JlÏLa 


1 


Is = 1 


1 Li 


0 

0 

0 


1 

1 

1_ 
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lj& i" ll8n.il .al' (_j£ (JjjlllaÜj ^»jüj -1 // lS^3I 

_ - 1 
2 V 2 [ 1(1) + O (V2) + 1 (1) + 1 (0) + O (0) + 1(-1) + 0( -V2)+ 1(-1)] = 0. 


F1 

F2 

F3 

F4 


>0 

>0 



4 -Vj'il ]l + 4lalx-a 




F5 -**-l 

F6 -► O 

F7 _► O 

F8 _^-1 


^ ~jol l ^ jj'q1 „ 

téLuiLall * léLuiLail oUaa-all 4 ^ n41 FJlÜll 4_iLa*Jlj -3 

Iji^A j + 41al*-a ^-a téLuiLall * (_5^)iL^a]l JJC- liluiLai] oUaa-all 


2 




0 

1 

0 “ 



-2 

1 

-2 

(- D ( i ) 


1 

0 

1 

+ (-l)(s) 

1 

4 

1 


— 

0 

1 

0 _ 



_-2 

1 

-2 



“1 

1 

1” 


1 

0 

1 “ 


+ ( 2 )( i ) 


1 

1 

1 

— 

1 

0 

1 

= Is 



1 

1 

1 


1 

0 

1 




— 


— 


— 


— 



-l^jj V l_Ali*-a 4 -N iVill (jjj&j ^uJu Iijj 4iLa. . 12 ». jj Ijl ojjtusall (JjjSj lg.maj lVi 4 -y lYill Ij! 

4_iiliJlj 4iL=w 


PREI — CHEN ‘•"ll8t«La (_^nlxl L_1jl)-».all ( ^ya a-J^. ) 4 _JlÜll léilAl // 


=“’J 


F 


1 

0 

1 


1 1 
0 
1 


0 

1 




\^Ac. 


11 <Ua^La 

(jjj^jlill ^ 'i'v n«i (ji AjV 4il^JI olaJ! cs lc- J.ïi C5 ii. FREI — CHENcJ' ClllSuuiLa j» ,^uii <^52 

I- -; (jjjMl 


M 


Cos 0 =\ 1 - 

s. 

.(15) 

1- M = Zke{e| 

a,fk) 2 . 

.(16) 
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(17) 


2- S = Tk=i (I s , f k f 


u' 


ajjAuai! £a 1 g UIa a L-Jjda .laj Ia jLiii.1 ‘Ü^jL-sai! jjc- dll^mLall M(J^ 4 -a}3 - 1 

1 g >>ia ) 1 g a a\i 4 iKil aJj-vl .all dll^juA.uil 4 -a}3 ^ g^ 5>(_]l Ual -2 


ajj>.^ 1' f-J)-?* £-* C'll^ >«\<ttll 


-: u' 


yS a 4 -y jj j Aikjj Clu^. (jjjLuJ! (JliLaJ! Uili 4jU.aA.il bJa ^idajlJj 
4iUül al^jl (j_jjl3 1 g jic. (jjfiaj 4_i^)U^-ii' 

F^ = -1 
F 8 = -1 
F 9 = 2 

i—j^aS/l .S'sila 4j^)U.^iil jjc- Uil^>ul .all MJ' u/ 

M = F 5 = -1 
M = (F 5 ) 2 = (-1) 2 =1 


lg a i i^)j x„.‘ü 4_]^)U.all JJC- j 4 jjU.*tJ 1 d iK,J .all (_]£ j^-yxa ^^3 S<J^ Ual 

s = o 2 + o 2 ■ n2 ~ 9 '"- 9 " 9 " 9 " 


<jose^J 


M/s = 



4iLaJl aLaCil jLajU 


f 


1/6 


Ulli (JIaj ^jliil 4jjl^il jvxu^)! lADaj 

V( 6 )" = Vn 2 + 1 2 

n 2 = 6 - 1 



5 = 2.236 


pg ^yA MJ' UUkS ^1 4jUv ^ Lal 

M = F 9 = 2 

M = ( F 9 ) 2 = ( 2 ) 2 = 4 


4ilaJI aladl cLajU jU 


'Qose^ M/s = 4/6 



ulli (JiLaj ^jiiil 4jjlj)il Ia 


Haj 




n 2 = 6 - 4 


88 






N n = 2 = 1.414 


vT ^ 

FREI-CHEN 


M 

Urt 


~4 

U 4iLaJ! olsvj! 4jjl j;^37)Ü^“ 


o j 4 ' ■ - | 

roof -2 
CS^ -3 

j"ix..\a -4 


42121 ciiLslsJI ^-1^2 ^joikj (j! (3^4 //4 


roof 4 —^4 jjl JlSjóiS ^jJajj J12I (JSjJüIj 





CjüLsJ! ^1jj] ; (3 8)(JS2ü 
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:( IMAGE SHARPEING) Sa* SjUJ 1-4 


I^^IjAI (jSuaJ 4 _ia 3 j )]I 'ójjt/iiHj 4 f-alaJI (Jjj-alÜSl öAa. jl^JaV oAjAc. Jj^ja A^jJ 


HIGH PASS FILTERING -i 

; i." \\ i m ^ya ^IaÜLuoIj Vil' oAi. oALiJ) 

aUfr ( DCT ) d-öbj Vil' A_^.i Jj-lJaJ A-*J (Jj ^lÜ]' sA_^ oALjJ) dll jS-aC. Jj.iflaj 
AAjJill j_a<alic. öALa] <i2kLu£i--a 0 AL 2 JI Clip janll (jl <—ïjjjt-aSI (j^a i"i 

. JM\ 

^1*31 <iLa*J (_5 AAjj]I (Jla (Jjt^-il Sül I sAik oAL] j (j£^aj 

£_lal j]l AAjall Jls->\ ic. (J-a^jj ^laJI AAjjII jj-aali*J Vl 


Edge filtering Edge localisation 

edge magnitude-^ edge map 

edge orientation->■ edge orientation 

Steps of edge detection. 



A3ls»Jl aI^jI d-iljlrs (__J!Laj; ^3 9)cJ^ J -“ 


HIGH - FREQUENCY EMPHASIS -m 


; 4 _Jl*JI CjIaAjjII (_5.Sc. Aj£llSlj (Jjj^alÜSI ÓAa. oAIjJ) 

£-a (Jjj^alilll aAa. oAIjJJ 4 _dl*JI CjIaAjj]! <_5.Sc. AjSliSI c" l\ jV q~l ^lAaJiml (j£uü 

aJIa (^j Offset Value <_5-«*aij 4^.1 jl AiLAoU düij AiLljSI cijIaajj]! ciiLa^Le-a (jAa* n Jalii^VI 

(JSjui ^gjc. jjSa Clll >«^a ^IaÜjjIj <_£ jj^JI Jl^-all <^i ^cjlliSl (jjiaj ^^gJc. (Jjt-^i^Sl jSuaJ 

aJUSI 4 ng SI a^L Mask 



-1 

-1 

-1 


-1 

X 

-1 


-1 

-1 

-1 

CS-^ 

C5-^ J 

L_L^J 


oHigh Pass Filter £jj t>» _>«]l Ü-& 8 lsjS^j X kaua dül£ lila 4_diUll 

( Jaia ^gic. 4 ^jU1I 


dül£ IaIj 4jS nV^t öj_yL<a]l (j-a jïiSi djLa_jLt-aJ JalÜa.VI j*JJ e_Sjjuia jjSI X kaua dül£ lil Lajjj 

4 k.V^I ojjA^all (jXc. jl 4_a]Lui 4^jlill ojjj^all jj£ü <—ïjjuia § (_ja (JÜI X Laj3 

alj^-S] jiiSl AjSlill (^l dlli (_ 5 Ajjjuj ^>jSS MaskJ' (*>>**> <jl£ lil 


<^al 
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5*5 MaskJ' ^ ^ // ^ 


-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

-1 

X 

-1 

-1 

-1 

-1 

-1 

-1 


UNSHARP MASKING -£ 

^ x>-y 4_xaJ)jljiJI oAA ^ ^vii CIll^. oAsl düij ojjj-siII ^jn«Vi\ djlx«jjl_^i. ^A j 

^ jjij djLllaC- j Jla dll l\.a» \l (_j-a -llJlaJI 


-; _jA <4-a o.AgJ ^jjLluü^I klrs^ll j 



94 





UNSHARP MASKING:(41)J^ 


:Image Smoothing 2-4 

(jjjjüiLüii (JajLiuli ai» n i" il i\,ac. 

<La_j*j jii£i Sjjj^all (J» >\ - 1 

NoiseJ' c> -2 

Aa^J j_jl (jfLal <Ajlj)]l jljtfl i—ilajJaV aai» jj i" ll i\.ac. 
j-.^» ic. JLalj (_£j>_ia]i (Jl a.a\i ^jj Clna (_£AAjj]Ij ^jjaJi (jjll-y.a\l ^ a»Uil i"ilj\,ac. ^ 2 ij 
^1,'i-s'i jujU a^Lc- 4.C-j.aa.a\l aAJfc 4_alÜ-<s 4 ^ 5 ! Al_*jjj 4_S a^jLa^JI j-b-aliaJIj 'ijjj-a 

. ( Mean ‘ Median ) ^1^4 j* 

a*j Low Pass Filter (_paü-i-d' CilaJüj^ ^ hvi > « b ^aajjJI JL^aSI Lal 

ajjt^ill Cli!)L]jaj]l Aai Jjjjlaj 


:l5 jVI£ 4_i/s3j]l ajjt^iii a ut V^i téLuiLa jjjAj '4' a 2ui_p' - 4ji-^ 
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Algorithm 4.1: Rotated mask smoothing 


1. Consider each image pixel 

2. Calculate dispersion in the mask for all possihle mask rotations ahout 
pixel (ï, j) according to equalion (4.32). 

3. Choose the mask with minimum dispersion. 

4. Assign to the pixel g(i, j) in the output image the average brightness in 
the chosen mask. 


( j') Mean Filter J^*-*i' -1 

'ÓJJJ./H \1 LIiaJ (jLS lil_3 oj j.^ti \l ij *'n\ (_5 J1 ^dll iiVi 3n) >mjj (jl 

1 g Jc. ^2 j g ( X, y) ^-a*-L« .lljJ jA JaJjuijjll jjli IajIjuIj F(x,y) 

( X ,y ) ajjU*" Jïuujyla daJj ( x ,y) *Jaij J£ .ÜC. 

g ( x ,y ) = 1 / M ^ f (x, y ).(18) 

jljiJI jS MaskJ' ^ = M diu^. 
jii£l n L_ijju4 MaskJ' ƒ»>**> <jl£ '-«IS 


( yr^^ ~y^ ) Median Filter -s-> 


MaskJ' 4-®j3 J' ; léllij ajjt^-l'l aJ*Vil <J=Lujj'il a^klulj 


3*3 Mask ^ 'J // J^ 


100 

25 

2j 

0 



100 

25 

20 

20 

15 


0 c 

-> 


20 

20 

20 

20 

20 

i 

0 



20 

20 

20 


15 

20 

20 

20 20 20 

20 25 

100 



OfPixel = 9/2 = 4.5 = 5 
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<> Alajlait -2 


Low Pass Filter l k^ V i ^ j'j 3 -^' dLi; j* 

i"id i'ja (juJaj d ojjjk^aJI d£Ll_yüll Ci.i ^lllaJ C*J Cl )\ ~\ Ci^d' aCA aCÜmJ 
aAA j 4_illaJI CllICCjJi]! 4_lla!^J! CllICC^pl! Clllj CllL-ajla-aJ lifrlVl (jCaiLLall 

-; Cl ll Ci^all 



2 12 1 r 1 2 1 

14 1 2 4 2 

2 1 2 J L 1 2 1 _ 

Low Pass Filter 


; jA Sj^uall jj‘ dUÜ ^Ixil Jalaül 
üj^a\\ ££um2u di&i 



Spatial Frequency Spatial Frequency <=4j' t^d o 3 ^ 



Mean Median dijdi dd 3 ^ 

'ójjt/i'l dc- 

i 

Low Pass Filter 
aj^aall ^fwü dLj& :(42 )l1^4 

: Image Restoration (SjIc4 ) 3-4 


4 Aid 3 ^ddLui! ÜauuiljJ pL^d^J jjll eClc-V ^AÜuU d^ Aid 3 !! j 

ali (Jdj-' 4 A-aCüLuus ^L^jldVI 4 iLc. 

d(r,c) = h(r, c ) * I (r, c) + n(r, c) .(19) 


Convolution <—alülV' AjLc. Jici * du^. 
Degradation Image Aj^jI^' ' 3 jj^' d (r, c ) 
Degradation Process 0^=41' AoLc. h (r, c ) 

Noise Function «d d^ d' dl( r ,c) 
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laj UjC.j^ jjc. CljLa^Lt-a c-Luaj>>i\' //4 l-a^wLa 

-: ^ Sjj^alt g,a j^Jii gyül ^Ua^Jalt jJUa* 

JLuüjVI SUa * 

W4 ^ cs-^' Image acquisition 'óUk^ «.Uül ^ki * 

L-ljjjjlaJI 4 W<i‘n (^g-aSjil (JfLuJ! iijAUM ajLuj! ^ya (Jjj^j 

Noise Type £f$ji 

Gaussian Noise -' 

_jA t-\jJa jtall ^ya jiil I^J ^ (JjÏLttjll 


1 


Histogram Gaussian — 


■ ( g - m) 2 / 262 


x U6 2 


• ( 20 ) 



oj^aii jA^ali*J gray level UjjjUI Ukll ^ g 

J^*kl m 


( 6 2 = Variance ) Standard deviation lsjU*^ 5 ' klj^aVI 6 2 



gray Level 


Histogram Uniform 4 


1 


b - a 


Uniform Noise 

for a < g < b 
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O else where 


(21) 


a + b 
Mean =- 

2 .( 22 ) 

(b-a) 2 

Variance =- 

12 .(23) 

Probability 


l/b-4H 


I * Gray Level 

a b 

Uniform Noise:(44)c£2> 


Salt & Popper noise 


Histogram Salt & Popper =rA 

' L b 


for g = a ( Popper) 
for g = b ( Salt).(24) 




B j 

a__ ; 

-L-i—* 

Salt & Popper noise:(45) 
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<_LuiA. 4-4 


4 -y n ill j_^fvj i") i'Nj 4 n».a oj_j_x*a 4_aJl*-a jjjui Vill i"ll nVi j-a uuj^)]| i_a^JI ji 

■AW.a jnWll 4 iL^Vl ojjjuai! (jxa 4-aj!iLa 

: isJ^i - Ji^' dj* 

jjjJaj t La ojjxua (J*S>m‘i ^^ill ^>x<aLi*J! Cllat-aVi " (_5j)J^Ji (Jl ^><11 " ^Hau^a-a]l (ji 

4_aJl*-a (Jlj.2 j-C- jSLaJ _ j^ali*JI oi& ^gic- ojjoiLus (Jasu dllp.lj^.1 Lgjj^Ji — (Jl ^><11 

; 4_i!LiSI 4 » u.xillj (_£ jiaJi (jLi-all 

X(x,y) = T[j(x,y)]. (25) 


-: ü' 

cJ^i 'ijj^ cs^ 1 ( x , y ) 
4 ^JUa11 ö jj^3 X ( x , y ) 
ƒ cs^ JJ jj jA T 

j-a 4-C. j<a><a ^gJc- X (J * > ' (j 1 j jjS-axJI j-aj ( X , y )(jl L-a jl_j^ C 5 ~^ *—S^>Jt-aj 


5~Vl (J_2».l j-a 1 1»^ 


'ójjj-a J-^-aaUc- ^ .a-N <0j_a.l (JL-i. (^.S L-aS (J - ». x II jjj»a 


jjj 


jl 



Ajc- | 4 jfl CS-^ - g Aaiu 4JLJ1 oJa ^3 _ [ X ] jl_yaJI ^Lui jjfij La-iic- jA X(J (J^^ 3-ixu J jl 
gray level transformation functionbpl^j - - <3b T j -SaSa ( x ,y) 

. ( Mapping Function " 4Jb " LiJ ^si j) 


'iaM cJJij 4_iLa<a'Jl öjjj-oJI jjl_£] j_-a ^^-ic-l jjLjj ClllJ ojj-x-a ^Llji jJfc (J-jjVlll IjLA jij 


^L^V' jA^aiaJl l <a 1 3—> JYI j-a ^jic-'Jl CllljjxuJI jla-al o^Lljj ffl La 4 jjjuj jxs (JS'JI dlLjxuJI 

m j* u^L^l r iai^aj" Contrast Stretching " ó)W^' ^ "-j 4ijj*^l 4_gin3l oJa 

(J.m5sL».a 1I ^pVl jl . 1 _i i)-»ll j^a 4_-aIi*-aJI Cjl^jll oLaJllj § j-a a ^-31 (Jjj^Ml 4jlj) 4jajuiljJ 

. m j^ cs^VI r cJ^I Ó* bjA^J 
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S = T (r) 

S = T (r) 




(jjjoiaj (J^.1 (_ja 4_pLaj — 4jjjui (Jjj^j (47) 


'ÓJJI./1 II jj-lm Vi 3j_a^a LU& ju 4£-jüLa 4 -y \\ x -a (Jlj3 JU*luL ^-«uü jj£jM luIjIjsJI (jl 

4-aj9 ( x,y)J l ^2 J" 4-<u3 £-Aj (jl _jA ^»l*JI lu^L-uSM j J^uLull (jc- jJoill (jJaij 

(jjulu^VI Aic- g 

( 4_x_iSl jl dll 3 m1i jl tlil^a) ^aa-iu L-a ^.ic. < __ s —uu (_JjS jJull IjlA ^^3 4 jjaLU^)ll i—nllmj/l Ui.1 jjl 

( 3*3 j^ 4 «s) jLuVl 4 uLii 4 iji^a-«s LuiLmi 'öiaUlt 
ö3 _ui i^C. a Vl'iVi Ig'i'uuj -IC-lfLa (J^4u 4_ljJ>*-a 1,3-iWi (_gj,'iVi j 4_ulj ojjj-a lil-lJ (jl (jiajusl 

_JalLi]l o3A (■ (jSLaJ 4_iiLkll 

j..^» ic. (_(£ ^_Ja_^-a Uic- ojjt^ill ( _ 5 i& ( § u ^Ü^j-all ) ojsLill tél^pu ; ^,'iVnu.all pl^^l (jl 

3^Uk^-a]l jA^a_i*JI (_£I (J-jULall o j °ll lil (J-aljt-a 4_a.Luus (jxu>i (_g j'i~\.a (_]£ LU^^Jsü ojjA^ail 

, -1 j lUj^kvi 4uLaii]l 4jl (jl (ju^ 8 —} ujjjJo .1 ojlisUll Jj£j-a 


-1 

-1 

-1 

-1 

8 

-1 

-1 

-1 

-1 


4jj\j 4_jALs. qc. a '4'iVi <UjJ>*-a Jalu (■ a jslj (48) (_]£4ü 
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(jiLaJ (x , y )J jlfic-VI (jJ*J U4i.lj éiaUil Cll^iLaljua J!L«j Wl. . ..W 9 ' lil 

; 4 JUI 4_ila*JI jlsJlj (jl 


T[J(x,y)] = WiJ(x-l,y-l) + w 2 J(x-l,y) 

+ w 3 J(x-l,y+l) + w 4 J(x,y-l) 

+ w 5 J(x,y) + w 6 J(x,y+l) + w 7 J(x+l,y-l) 
+ w 8 f(x+l,y) + w 9 J(x+l,y+l) 

8 ^ (jjiLu 8(x,y)-T[J(r,y)] LiWj i-1,2,3-• -9 eM t> w r l/9 

JLijUSl! ( x , y ) -^ c - 


Wj 

( x - 1 , y - 1 

W 2 

) (x-l,y) 

W 3 

( x - 1 , y + 1 ) 

W 4 

(x,y-l) 

W 5 

( x , y ) 

w 6 

(x , y + 1) 

W 7 

(x+l.y-l 

w 8 

) ( x + 1 , y ) 

W 9 

(x+l,y+l) 


aljc- £SlCll!)L<sljua 3*3 Ia4ju 1 4-alc- oislj (49) (4i J J^ 


: - JIaaJ) Jjj^ 

ojjjusa g ( X , y) (j^4J _ ^Jall jA Jl >.al' dlLüjJ (JjjLujI (jl 

ls' Position Invariant jjc. h( x , y ) J i>j J ( x ,y ) 


S(x,y) = h(x,y)*J(x,y) 


.(26) 


; 4 42tÜ]l (j-üjÜl! Jl•Nxall (jla (^j-iJl 4-)jlaj (j^j ijJÜC- 


G(u,p) = H(u,p)F(u,p) 


.(27) 


ü' 

o^L& H ( U , V ) JjJ-^4' ü' • y4'>*J 1 (j-lc. fj hj gJ cs-A F , H , G 

4_iLa*H Transfer Function Jjjp^II ^ 
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f( X,y ) 3 t‘ij t Sjjjua (jj_lllaj ^gi 4_ic. (jl (jfLaJ (jjjmsL (JjLaa 

F(U,V) ^aJJj 

; 4_}M1 4Ü)1*JIj oUaa-altj 4jjC. jaII ajj^ll j^)JJ üipü J-[( U ,V ) j'' 


g ( X , y ) = c ; 1 { H( u, y ) F ( u, y ) } 


.(28) 


(JIaxj jaiL f( x , y ) cs-3 *—sl j-^31 <j' (JliLall f( x , y ) jj^ll Ls 4 -v 

. F ( u, v ) 'Syjj® 4^11*1 1 lIiIjüjSII ^gic. ^£yj H( u, v ) 4-1L 

\g jjjüi Vi .IjJp < _g_Ilil j o j 11 ^g-S o^j_2>._ja] 1 4_pLaj]l 4 jjau_11 (JJiaj f (Jj ViaII (j£aJ 

£Üj Cilia-l LimJ LÜ 1»11 ^j 3 (jl (j^ajÜiiui JaQjuilillj 

0 < r < 1 


[0,1] üj- 21 ^ r <j' ó*\ (jA (_ 5 ^ 1 a ^>]1 fLA\ ^glc- (_jasjjV 1 JIaj r-1 j ^jauVI Jjaj r-0 <j i — 

;(_gic. (Jk-aïkj 


S = T(r) 


(29) 


(j sVi oLLulaSI JjjViII 4_1L (jl (Jasj-ÜSj _ 4 il >.V^1 a jj|ia 11 (_g_3 f 'ic- (_[£3 § 4j^ui ^cjlÏ) ^gliltj 

; (jjJlÜll (jjLLajLilt 

0 < r < 1 uj21 ^gi Monotonically ^l j Sjjjj ^ j ^Lil' jT( r ) (1 

0 < T (r) < 1 for 0 < r < 1 (2 

(jA_*Ja (jj-i. ^g.3 v (_^^1 _a^)]1 »>1>m 11 (_ 5 ~ic- (j^ij jVl (_ 5 —Ij (j-A L-LJJjÜll ( 1 ) Ja_jjuoJ! !•» S*v) 

^_AÏajJ (_5-^-ll oj^Asall j.^il ic. ^ajil 4j ^ ja>,ma,11 (_£-1a11 £a l A-Nml-a Mappiüg Lujjj ( 2 ) Jaj2i3! 

jylajjuj]! (jj3& (jjS's'i (_]j_j^j «ÜL 
^gJlilll (JSLaSL f ^gJj Ic. jSkj 3 j)A ^gjuAaJl JjjVlll (jc- 


r = T“‘(s) 


0<S<1 


.(30) 


. s Jj^JaII 4_Luülb ( 2 ) J ( 1 ) (j^=>j2Jl LiajS (ji^J T 1 (s) u' (_>=>^ 


L^il (jial jj3l_i3 _ [0,1] j)_$-21 C5 - ® ^-^1 dll i/a^ ^g-A La Sjjj-a ^g.3 A—pLa^lt CIAjjauJI (jl 
1 g 11 a'1~v 1 4iLuiS ^gllllAj ( ^Jj^aII j 4 iL^i^l 4 j^La^)]1 CIiLjjuJI l L^IJJ (jl (j^AJ . o^aLuia CllV j~\'L 

Jjp» J i£*i p s (s) j p r (r) 
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4-pLaj CjIjjjui (JjjiJ 4JI.S (50) 


Uj t^->l ic. 4 nWc. jV ( < 2 Üli ) 4 1 La ^,'iVuu'i 4ilïiS 4jlj ‘LpLa^l ojjj-a ji 

4_=Ljli 4-pLaj 


4 qjq-v\l ( ^_3 ^g-A p s (s) 4_alj^l (ji ‘•"l ni ji_j ^'^)C-j'um jg \1 4jjm'i\ Jais r f( §) laj Lij! 

jSf 4_jjiia-<s öjJaiJl oAA ^ \<a»,ll ^^.3 X ^ (s) ( _ 5 -i c ' i. jSf 4-alalLa 

JjjVllI <Üb jc- 4 Üjjuus 4JI^JI 



:g iüsl! S(J (Jl .a'i^V' 4jliiS 4jlji (_5^C- ) 


Ps ( s ) = [ P r ( r ) dr / ds ] r = T -i (s) . (3 3 ) 


= [ (-2r + 2 ) dr / ds ] r = ! .( 34 ) 

= [(-2Nl_s ) d / ds (Nl-s )] = 1 0<s<l .(35) 

i_ )jC. jjJI (^ji 4 ^ W\ \ A C5^ C5^' 

; <lM! 4Ü51 *JIj ^gJaxj CjV\ .a'i-v' ^-a (Jjjtiij 4 » Wq~l.a Laa3 iklj ‘LpLa^l CIAjjjuJ! (Jij j-a 

Pr( r k ) = n k / n 0 < r k < 1 
K = 0,1,., L - 1 

.( 36) 
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Pr(r) 



(b) . JLu^VI AilaS Aib (a) 4 aItmaH 4iU£j| Jjjaj AJLjla ^Jajj ( 51 ) JS»ui 

. AajUII 4 alYnaU AiUiÜI (c) . Jjjaull <Üh 


-i-ic. n k j K JLali.1 p r ( r k )j CiU^uJ! jjic. ^^-a L <j' ‘•'\) J>> 

Sjjt/ill ^gJLaSkVi -HaJ! a J oJjj-aj! ^gi 4 _JjjuJ! o^A l^-lS lVi ^^glil! CIiI^jaSI 


4_üalSlj histogram <»'Si-c. ^aj r k J-jUL P^ r k ) cs^U^' ^ ü' 
j' Histogram Equalization ^'jé- 4 jj^ es-^ f 'jpjPp J 

. Histogram Linearization 


; 4_iSlj]l ^gJaxj ^Ja£l-a]! (_]£.>1i\l (jl 

S k =T( r k )=°Zj=o n k / n .( 37 ) 

k Zj=0 Pr( r k ) 

0 < r k < 1 

K = 0 , 1 ,., L - 1 
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r k = 


La£ ]' (JjjVll' jLujjj 


‘(s k ).(38) 

O < s k < 1 


A-pLa^l Clllj^uJI La] A-pLa^j CllLl^uj § l^-pj 64*64 Lk-iLui Sjji^a (jl isi // (JlÏLa 








P A (S k ) 


— 

J x , 1 


0 

T77 h 

( 

3/7 ^ ï» 

c) 


T 


Sk 


(b) fl (a) Aljjla j^ajJ (52) J 

je. jiuUfri l 


0.25 

0.20 

0.15 

0.10 

0.05 


So =T( r 0 )=°Zj =0 P r (rj) 
= P r (r 0 ) 

= 0.19 


4jl_ulxs 


s, =T( r,l='Z l= „ P r ( Tj ) 
= P r ( r 0 ) + P r ( r 4 ) 

= 0.44 


• JjjVill 4JI.S (_) 


S 2 = 0.65 S 5 = 0.95 

S 3 = 0.81 S 6 = 0.98 

S 4 = 0.89 S 7 = 1.00 


4 ~v 4 jjjuj ^aall 4^aj3 (JS l. luÜJ 


S 0 = 1/7 Si =3/7 S 2 = 5/7 


S 3 = 6/7 S 4 = 6/7 S 5 = 1 
S 6 = l S 7 = 1 


i_Ljjaj o^l_c-lj j _ JaJïS aj j,a.a 4_pLa^) — ^l^)C- j'um jft dlL)j_jui (jjt-ai. 3^ ^ 

; 4 _iSU]l tlAj^uil! ^clïi i J-Vl I^A ji^Lüi 4 uT-ilj^ll jjjlauill 


So = 1/7 S 4 = 3/7 S 2 = 5/7 
S 3 = 6/7 S 4 = 1 
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4 .aidl eA^j I 790 So-1/7 J) ( Mapped ) & ddl£ r 0 -0 jVj 

(jV jidj S 2 —5/7 ‘dudb I j^aic. 850 j S1—3/7 ‘dudb 'j^dc. 1023 i-dJ . «ajaJI 

0 i^_i 1 j^a. je. 985- 329‘ 556 S 3 - 6/7 ^J) dd^v Ai düld r 4 j r 3 ó-* 

oAA aJjoid ji _ S 4 — 1 4 -ajbi ie. 844- 8 1 4 122 4 245 A-?>-j4 4 4_jldLa (JSdü oAjaJI 4 -ajl 
jAdi (Jdai^M 4 il!l£ 4dld l_lj Ji Jl jVj J^)C-jn« jg \\ ^ !•»» i 4096 (_Jc- aIA-C-SM 

4jdaAldl dllljjdl £-a Jaljidl Aic- LaLai 4ja4xuus JiLli Je- 


:Direct Histogram Specification >iLudl <Juuajal! 5.4 

Jclidl j \l jim Vi dll q 12 J-»'l (_J_J j-a 4_d!iLa dim )\ lg l5\ lAi. oAlSLa 4ÜjLdl 4£) Jdl ji 

Jaii SAa.1 j Jdii aJ,jjj sa ja^ 4iL Jdl o AA diUHJ jV Intensive Image Enhancement 

alali■" d jC- jlullg \ L_]lju l 


S = T ( r ) = r Jo p r ( w ) dw. (39) 


JjjVlil dlA (JLaxlmLj (_£jd] (jl jfLal JaGJI l^jll jlu u<a jli o JjLa J J-^dl oj^mdl dlilü lil 

-: Jdll 

P = G(z) = z Jop z (w) dw .(40) 


dlUjjui jV ^jdal Jsl (Jj£dü _ Jj-^dl dlUjjuJI AüAic. Ajat'nu z-G ' (v) 4 .um 5».II 4j\,a»\l ji 
jjalüiia jAlal!l£ jlijfdm p v ( V) J p s ( S) ü' Ü^J . ‘J 2 - Jj-a-aaJ' 4-1 Jid G Jalddb ^_A z 

(J-alüdl (_JIa 4iUiS]l jc- 4iÜui-a JjJill 4 -y lYdl jS/ jjil'ildLa 

4 li/adl ^j—3 Y j--« ^A_J 4_J_jL-aaVI aj\l j_-a 1 Jc- 1 lL.oi ~s idi 4 daiidl 1 \\ ax "\ ml lil 

jiLaJ 4_-aldl A_l^j jl (jial JsLl _ J J-^dl 4_illfdl 4dlA Z-G ^ (s) 4-yjldl dllljmdl jjju 

-; Jb La5 a-lj^-VI (j^j'vli 

4-lLmaVI a^ j) troll dAiJm-a 

G(z) Jjjadl dh (Jc- (_Jai 2 klj J_jÊ- j )dl 4iddl dlA AA^ -2 
1 oJaaJI J Jdc- JiU dldjjdl Jc- Z-G ^(s) (_g-mSdl (Jjj^dll dlA jda -3 

<id£Jb o jlA-a oAjaJI dldjjdl ji dll 2 k 4 ojjj-sd] 4jljtdl 4 -v^miII jJaxj p-I^SkVl IaA 

. P z (z) öAlAaJI 


ys ^c-aAj ji 4 JltM ) dLuLAJ 4_c- jd-a T (f) Jj^d J^Ia ^Aiduii ^ij-jlmji AjAïd 4 Aj Ja ji 

4_iLmaVI ajjt^iii jmtfalic- j-a ip-Aj J_jC-j-a]l ^dllidl (Ja*j oA^lj dlA (J jlmavdl Jijad j-a 

Z = G _l (s) .(41) 


Z = G-‘[T(r)]. 


.(42) 


^^-aA-di Jjj-vMi 4ÜA Jc- (_Jaad 
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o Ia j..vivi G * [ T(r ) ] —T (r ) <jj-£i LaA-k. 4_jl zcJW rJ' -Wj-^ ls '^ 

^>'^)C-j'UMjg H 


^aüjujI _ 64*64 La^L*jIj 4 jaL-o^j aiAjj_jui — § 1 ^.s iALaJ ciijlS lil // jLiLa 

;<Jjj^lll 41! A AAki ^^Üll (jjjljül 


Zk 


Pz( Z k ) 


Z() = 0 

0.00 

z 1= l/7 

0.00 

<N 

II 

r) 

N 

0.00 

z 3 = 3/7 

0.15 

z 4 = 4/7 

0.20 

z 5 = 5/7 

0.30 

z 6 = 6/7 

0.20 

z 7 = 1 

0.15 


(table . 2 ) 


Pr(r k ) 



(a) 


^>'^)C-j'uMjg \1 i—iu-ajj ^liAajj (53) cJ^-4' IaA 

^^LaS ^Ijc-jI^uA (a) 


t Q . j r* J) UMlA (b) 

JjjrLj 431 a (c) 

^jU]| j& jn«jg\ l (d) 
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Mapping J^aaJ! ^ ?.!^jVI o j)tv\ 1 jï 

<Jj <]!.} L- lui^j télli Jbu 

r k = G (z k ) = k Xk=o P, (z k ) .(43) 

■ 4 ill'ill ÜA j 


r 0 = G(z 0 ) = 0.00 r 4 = G(z 4 ) = 0.35 

n = G(zx) = 0.00 r 5 = G(z s ) = 0.65 

r 2 = G(z 2 ) = 0.00 r 6 = G(z 6 ) = 0.85 

r 3 = G(z 3 ) = 0.15 r 7 = G(z 7 ) = 1.00 


r k -* s k 

n k 

P s ( s k ) 

II 

o 

C/3 

O 

t 

790 

0.19 

ro 

II 

C/3 

■ t 

1023 

0.25 

» r 2 s 2 = 5/7 

850 

0.21 

r 3 , r 4 s 3 = 3/7 

985 

0.24 

r 5 , r 6 , r 7 s 4 = 4/7 

448 

0.11 



(table . 3 ) 


4jjjuj_j 4_aj^)Lü 4 in,a\' Sj. CIiIjjjulJ! (j (j jjj 5».a J 3 2 J-»i 2 ^J-3 ~s\\ 

Mapping <ji *•. '>j ^L^aila ^as ^-0 Jalaaj Lij^j 

c5JJL £ x ]I J U*iui l jS G(z 3 )=0.15 j' So= 1/7= 0.14J jdaj l_i jai jl <^£*1' 
C 5 _L»j c.ljavSn I4 a jLajtLui! (ji 23 dlljA. So üÜli£AjG _1 (0.15)z 3 

-• <M\ 


5 0 = UT z 3 = 3/7 

51 = 3/7—► z 4 = 4/7 

s 2 = 5/7— ► z 5 = 5/7 
s 3 - 6/7—► z 6 = 6/7 
s 4 = 1-#. z 7 = 1 


ojjailiAJ! Mapping p.Uac.V oi& 


r 0 = ü_ ► z 3 = 3/7 r 4 = 4/7_► z 6 = 6/7 

r, = 1/7_^ z 4 = 4/7 r 5 = 5/7_^ z 7 = 1 

r 2 = 2/7—► z 5 = 5/7 r 6 = 6/7- ► z 7 = 1 
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r 3 = 3/7—► z 6 = 6/7 


r 7 = + 


> z 7 = 1 


\1 ^gic. ^luiflüllj o^J üflj ji-alk. ajlc-l (jl 


r k 


n k 


P z ( z k ) 


r 0 = 0 

0 

0.00 

Ti =1/7 

0 

0.00 

r 2 = 2/7 

0 

0.00 

r 3 = 3/7 

790 

0.12 

r 4 = 4/7 

1023 

0.25 

r 5 = 5/7 

850 

0.21 

r 6 = 6/7 

985 

0.24 

r 7 = 1 

448 

0.11 



(table . 4 ) 
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(J*ia\^ \\ J-uaÜt 


5JaLua 
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:Image Compression 1-5 


(ji (_ 5 i (JjlAl CllULnllj ^-a ajji/i'1 djliUj Jjlij ln *<1 

L_La^j 4J3J» >>i ,a\l \1 ^,'iVn« j (_£ÜI Jaj» i_kLaJlj ^jjü (j.aVq'i.a\l (Jjlill 

-; 4i^j*-a 


Type -1 

Size 0jj^JI -2 

Data 0j j-aJi ejULj .3 


(j-a (jjSlii JajcJall 4 i\.ac. ^lÜll 

ÜjjH^ill li» j.s-1 - { 


.; ej^uaJl Jaiuk 



_. Jalual] Jli 



b : Decompression 


JhxJall lilij JaLua;(55)J^“ 
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: Compression ratio lakJalS 2-5 

^121 (jjjlill (_j-ö 4ja*_da jl^La Jaj» dAaü 

Compression ratio = uncompressed file size / compressed file size 

= size u / size c.(44) 


4-Jaj» jjc. 'éjji/i'1 12 




= Jaidal! 4..ual 


4 iL.-a^M Ójj^'l ^-n•*> 


) l g ^ ^ ' ■ -V’ Ja* .>) \l 4 lUr. A*Jj J^J ( 8 bits ) 256 J) 3j 2 // (JlÏLa 

?? Jaadall 4_Uuü L-Um^S _ dulj ( 6.554 

Size u / Size c = 256 * 256 / 6554 = 65536 / 6554 = 9.999 = 10 
as 10 : 1 

jjjjlUI (_5jLuïi ^yüJ! bit Per Pixelü' ^5^- '4^’ic.l Ja» .>21 -Uuü ^Uu^ 4213 4ijjla 

CR = Bits Per Pixel = number of Bits / number of Pixel ....(45) 

= (8) ( number of byte ) / N*N 


üjjiai ^^ic- ^jLuJI (JlÏLaJI (32a 

CR = Bits Per Pixel = 6554 * 8 / 256 * 256 = 52432 bit / 65536 

= 0.8 Bit Per Pixel 


awttl» Ö*i 3jÜ1 


§ * IgujdaJ dlUJ IgJj JajuuJ! £dajli JaAdaJI (_Jj3 - \ 

AiLuJI (j>s ^}l£i ji LS^" J -8 * 4.uui 4dl2! Ai^jJaJI -2 

AlljkW U jtuul Ui 

dul2l ajIajj (JjVl UuUJI Ajlgj (JSJ jljJVl g-d (_gJ] 3 *jAj J£J duUJI Ja» .>» de. 

AjJlill AAj jJaJl u jLuia (jjn 

U5U. § (_j£- ojUc- (_Jul£J! 1 -du 4 il-v (jx- ojluc- duJIj o^a (_]£ (JSJ du (_J«l*jj 

4ujduJ! (_5 ^jj 3 L5U. 7 (_]£ ^3 3J2j 


116 




8 ls' ) ciu 24 j 512*512 BGR jj ê>« s jj^ ‘4j2 jl£ lil // Jli» 

C1l 3 jll j_jl LaIc. ^ JjjlÜ.}Jil ^ Cl il 4jS/Lj JaijCaJI 4.i>u-i cl ^ ij L-lj-Uaall _ _ ^ (j_J-l (J-41 CCu 

( Kilo bits / Second ) cs^s ( 28.8Kboud ) 


(JJLuj AjCs. (j^jt-3 (jJj-£ü L_l ) IcJ CllUïjVi (_5-lc. (_gj‘iVi ^ <xsAaJLu-d! (jjlljüll jjl Laj // 

-1 cisajllj 

( 512*512 pixels) (24 bits / pixel) 

- ~ 213 second ~ 3.6 minutes 

( 28.8*1024 bits / second) 

<j4ac c^| 4-! jjII j Second ^4 'jj cA' s-ull Jo 2 ^ ?Jü 

60 cs-a Minuets J' 

= 213 / 60 = 3.6 Minuets 


iFIDELITY CRITERIA (fgUll q^Jï* j! &» 3-5 


ajji/i 11 J_ÏLali] diUlnll 4_ixsS Jjii C j.K’i !•»» ) !•»»t>i 1' 


illvi'i 


; (JjjJjULs cL^jj j 1 g jl& jjjllill (jjCj 4-Jjj^>iCa CllLajLuaS 


objective fidelity criteria*-^' -1 
Single to noise ratio ( SNR ) *LJajJall SjLiVl -2 


4 i\ . —.*y' ajjj.saJI (jjj fl Udl 4..1.U, 1 Cl)t>LaL*-a Cl_2uV (jjiljLLdl aCJfc aCalLuJJ ; 1 flHg lt (JjjLAa — X 

4 » a jjj.. allj 


JicL <^ill root - mean - square error cjl_*j^ -1 

4je_^. j.u.'^a.SI ajj.^illj 4 1 I.. 0 V' ajj.^ill (jjj plJaidl CjCaCL 

-; j.wll al trvll cLauV (jjilS CivjJj 

Total error = n l Z r=0 m l Ec=o [ f(r,c) - I(r,c) ].(46) 


-: ü' ^4^- 

. 44^41 aI(r,c) 

JaJuCall C*J 4 *^j 1 Luia 11 ajj.^ill I(r,C) 
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4 _*j^)a ^)_ic- ClljlS Ijl L-al n*n 4 juja ajjAAill CllilS Ijl 4_!Li. ojjt^ill 4je-ui JJ ? |J 1 

. n*m üj^ 


4ij < lt.^»<a\l Clül£ Ijl ) s-1 Irvll dllau^a ClN.A*-<2] ^^gje-lljlll jAiJl <lmj ^glc- i j)i (j£.AJ 

( 4juja jjc. jl <Ujj< 


RMSE = 1/N 2 "■ 1 Z„o n ' 1 Ic=o [ I(r,c) - I(r,c) 1' 


4je_a*jjjui-AJl ’ójji.^ II Clljlia 1 _a 1£ 4_ic.^j ClülS 1 a!5 s- 1 Irvll 4..u«,.,‘) CllLaj^A 4 a) 4I (ji téllj ^ i» a 
a j jj„n II CjLa^Ixa jjV (_|a<2l 3I Clül5 1 aK 4liia ji o ji» <.s\ Clliliï ajjt^ill ^ s-1 ItnII 4jmii tjl a-li^. 

ajajSi a-UaiJl 4_Luaj CliilS, Ijl jjaSc. ^jlc. jjjS (JSuaj -iaaj V 4 jL^iV' 


; f-Ljaj«^i*l ^jJl öjLuiV) 4_uaj — 2 

a j jj..n II (J j : |a'i 4 'i5a j (jjjl 1 q a\I I j& (ji C'iin. AjLLuill 4Üj j )la]l j)A Lal-jaZlml yS^i\ 4..u.aiSI aj& Z*j 
( 4jL2kjlLuLA]t ajjiA lij 4 il II jjjj (_jjill ) ig ij jjjillj ö jLiVI (jA 4jL2».jimA]l 

-; lillj (JjjaH tiUliA j 


n-lx-i n-1 


5W‘I»o [ I(r,c) y 


SNR = 


n-lx-i n-1 


Zr=o""Zc=o [ I(r,c) - I(r,c) ï 


J j 4_iL^a^l II J (jjj^jjt^i II jy.1 s.l+3j>.^»ll ^11 ajLuNI 4 a-uü j i _a^JI (jajUiLa // (J!^ 

9 3 2~~| r 18 2 in ï^jiu-lUjj^l 

4 5 8 5 4 7 

11 12 2(Jl L 11 12 20 

i r 

-//cKIl 

RMSE =\| 1/3*3 [ (18-9) + (2-3) + (1-2) + (5-4) + ...+ (20-20) ] 2 


^ 1/9 [ 9 - 1 - 1 + 1 - 1 - 1 ] 2 = x 1/9 * [ 6 ] 2 = N 1/9 * 36 ^ 4 

(jA (jAaLkll <—SjAJ (jjJI _jA 4jjjla 4iS? Lal-lklml jïiSi j (JjJaSl _jA SNR IaI 

4..n.i.üll jjfLiS 4 _iILuJI 4 aj4I 


[18+ 2+1+5+4 + 7+11 +12 +20 r 


6400 


SNR = 


177.7 = 13.33 
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cs-l' *J-2N' Beak Signal to Noise Ratio jj^. 1 u2_iiLa Ji 

-; 4_Jt!i]l L- um**> al ■ ^ j » ><11 


PSNPR = 10 Log 1(J 


1/N 2 n - I Z r= o n - , Z c .o [ Kr,c) - I(r,c) f 


(L-l) 2 
.(49) 


-: ü> 


255 C5^j Cy> L 

PSNPR iijJa ^AÜaij 4-akll ^gjac.1 lil ) ^»3j ^glc.1 is J 4-^1 L(Jlj 

( i. Oglb 


subjective fidelity criteria ^^11^1-2 

Lgjl jl 4jta. jLuaall -> n<iM <LiIjuü JjLuij JLaiüüj 4_^a^)JI k]ajjuü Aüj^jUl a^A jl 

-; jjIiiUll jnli^SLallj (JÏLajj (jl jS.ai liA ( aJi&LuLall ^ jLuiiVI j.}] j^)>.ajll ^Usüll ^^ic- -la!ixj 

ap-LjauJI jlaLLallj alIrs^M j-a jli£l 4jaj j \l.a j_j5j 4.,a'l»..ail JglilLall ^3 al2ai.^M ji -1 

ajjt^-ill 4_iÜi. ja jïiSl 4_li^aJLa jj£ü ajjt^ill c_il^av ^ al -2 

(jaa51 ~Vn «VI ai& ~ jj5jl (J.A*-all Aijjj (_j^aLijjl ^^ic- (_j^aj*j Axj 

jj^N aU uLuuii 

. J^l jji jl Ig-JS (^1 jljlvi j-a ^a*-all jl JjjoNI jjill jV -1 

j-a 4-JJU La ic. jijj L_ij.au AjjlaJlj 4 >.s>\ \ ^l 3 jlLa3 léllij 4 nLill 4_laa.5La]l -2 

; jV 4iLaJ 4_ralaa»a]l jljWI 


■AaJj jjLuü V téLuiLaJl £-a LfrC-liA ^ISj^/l (jaa*J -A 

ajj^aJI jx. a >■ ->■ 11 ajnSH ^jill (J^aS ^gic. jijj Clua-J jj£l jj£L i—ïj^ui ^jill jjj j jUl -B 

( l^J 4 )L.a5/' dllajuall ) 4 iL.a5/l 1 g ~\a5La ajjt.al' ^LilLlj 
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S Jai-üal! jla 4-5 


Lossless data compression^^ <ƒ' ^ ü'-^ Cx& -*«-^1 <jjjk -1 

V 4_ji k ^JL^Sn <_iLaü LaLaj JjjLLus -<Ss A*j— Jaj» <_aLdl (jl Aj^ jjll Ia& ^^3 

(_J-L<s Clll q\,a £-*a *Ca.*iVn« i (_jl I -y i IaA j t4 i-am~i\l Clj£.l_ 2 k l_ÏA ^ya j CllLajIa-all ^3 AÜ3 Aa^jJ 

.£ll TXT, DOC.... 4 u < v^ ciAiUI EXE, dilsUI 


X-^ 


.-•'A 2 'Ec 





Y 

X 




Lossless data compression^-i^ cs' ^ u'-^ üjCj JaiuCal! <jjjL ;(56)J^ 


Lossy data compression^L« ^ ü ,J ^> iai^alt Aiijla -2 

<_’q \.a\\ 4 _ÜjUL»s 4 -y, M j 4_La (_)>«-» \i (_jJ 4 )a» >>> id_3 Aic- Jaj» .a\l t_iJLdl (jl (_gl 

4 ,a\' Clll—U jaJ Cil l~yj 4_L« %80 90 cs^" (_!■ J LaLal) ^L*aSn 

i LIaII Js! 4jC_j^. csE-a^l i aLaü 4jLuus i aLa ^^Jc- (J ■ j.■ u Lili (_£ i JaÜS 4_ic- 

^h«J'-BMP CldLaVI Cljlc C)lq\,a (jjj ^yy ~y \1 j ^jkCa_j]l <^3 JE>^ jj3j*j ^1»\ j 

Cl ll q\.a\ LaLal) L- Iml i<a -LucCall qm jjll IaA j i -Jaj» —GIF ClClLaVl Clllc djlilall j-bjiuJsui 

J! j GIF J' CLil q\.a ClilÜJI oAA ^ ^-Ic. (JliLa^ \h\\ j j cljlaLa£ IjAiajIiIaII 

Asf , tijlila ^ 5 -i& Jli« j , Real Media MP3 ^j*-=d' ^ j JPEG 

CIlulJj 1-Aa. 4_Jlc. )-»» k>i 4-u.uJ 4 jc-A jc- IaA alAaJim) ^jüjWiTIV. 

, 1 (■ q\x>\\ GLal) jjjUax JaicAa]l 4 )\x>c. A*J (jj^ü 4 -yl ~v t^liA 
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Y 


X-^ 


J I \ aC. 



X = 90 % X 

Lossy data compression^^ ^ ü'^ ^LjL :(57)J^ 


4 ijllilt 4_aj^)ia]lj l—ai 4_Lis lo» 4jLmj ÓA I's 'éj \1 4_jc-^j ^gJuj j^\ 4_£j^)la]l ^ 

^ 1 a \~t9 ! ^-»\ l \ \ _ } 'f~ 1 




Medium compression (92% less 
information than uncompressed PNG, 
4 .82 KiB) 



Low compression (84% less 
information than uncompressed PNG, 
9.37 KiB) 



High compression (98% less 
information than uncompressed PNG, 
1.14 KiB) 
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Jjjia aJC. lL.il 

1 g >>i» ) AkU (jl jjSLaJ l^J jj^ia o2c 2^jJ CllULlJ jjl-iis j)j2j • 

HUFFMAN CODING 

(J^Jal 4_-aj3 (J-Sl 2l_ajl *2-aÜ*-a 1952 4-i—“ jjLaS^A (Ji3 qa Clljjla ^gjll Aijlai! ^^A 

-; LaA (jjjjjli liA ^Vuul 121 ojA—JI 

Entropy 0>té -1 
Length 0>té -2 

(jjjjJaJ aAkluij 4ÜU j )la]l o-i^J <J-aJ)jlj^JI 


i_)j \h*\\ Aj^Laj CjUjIuus 4 (_£jLuü L $\ 2 bit / Pixel 'öj^-sal! (j-a P-J>2«. Uü-il // JHa 

2l2j_J RowJ' <j' (jl—■aS^A AjL^la ^Lill ^'jC-j'nM jg \' (JjLi. j)-a Cllljjlui-a]l o2A (jjflaj 

0 J* cK (^3 10 


40—^ 


so¬ 

lo - 


10 


0 12 3 


go = 20 

gi = 30 

g2=10 

g3 = 40 


//lM 

Gray Level J' ^ 2 UJ -1 


^ .l^Jj (_5jLuü 4_iSLaivl ^ °i\ ) 22 . 1^11 Uu3 (j-a gfaycil 4-aAÜaiAll ^aall jjl li*v5U 

1 .ag c. j.a-N.a ^glc. 22c. (_J£ 2I2C-V1 ^.a-y j <—Sjjui lil oj i» ..^i ^»j5 ^aall (Jj^a>j L. ly ) 121 

A^lj U^aiyluuAl! 2I2C-V1 j)j£j i"na. ) 


20 + 30 + 10 + 40 = 100 

go = 20/100 = 0.2 

gl = 30/100 = 0.3 

g 2 = 10/100 = 0.1 
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g 3 = 40/100 = 0.4 
0.2 + 0.3 + 0.1 + 0.4 = 1 


Liljlïi Ifrjlc- 1 LS ^\ .il.lc.Vl L-iijj -2 

g3_j>.4 

gi _J)-3 

go -P-2 

g2 -JU 


l&lbuj Ljajl Lljlïi 4 >jVl" 0.3 ^J^aJS xa -\ lj 0.2 J 0.1 l-»Aj j)ji.aj5 (JSI -3 

Cliifïj Jaa3 j))'i.aj^ UjaI (jl C] I^Sa j Lagje-aaJj (jiLaj3 (JSI ba4j 

-4 


g3 _ 

_4>.4 

0.4 

,0.4 

gl - 

_j).3 

0.3 

p.3 

go _ 

l).2 

0.2 

P.3 

g2 - 

_4M 

0.1 

_ 


0.4- 

-►0.4 - 

-►0.4 

0.4 - 

-►0.4 - 

pc 

-►0.6 

0.3- 

-►0.3 

p->0.6 

0.3 _ 

-►0.3 

-►0.4 

0.2 

.0.3 _ 


0.2 

.0.3 _ 



0.1 



0.1 





( ojiuJ! jjJall j)Vl ^g-a-lijb! LiLaSi (jl Jlaj 

0 öji4]l 2kb 0.6 cA?V' 
1 o^jLlIII ikb 0.4 4jjb]lj 


>0.4 

>0.3 



0.2 


0.6 

0.4 

0.3 

0.1 


IjiSa j Igl-aj^ ^gll 4iLja^b 1 baJj Cjllillj 0 JjVl bC'tó IA-S^jI ji l^jlc-^jj Lai 
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Code J\ J 


Original gray level (natural code) 

Probability 

Huffman code 

CTQ 

o 

• • 

© 

© 

0.2 

010 2 

CTQ 

H- k 

• • 

© 

ij 

0.3 

00 2 

g2 :10 2 

0.2 

011 2 

g 3 :112 

0.4 

I 2 


Entropy -1 

Entropy = - 3 E 1=0 Pi Log 2 (Pi).(50) 

Entropy = - 3 Ei=o Pi Log 2 (Pi) 

= - [ (0.2) Log 2 (0.2) + (0.3) Log 2 (0.3) + (0.1) Log 2 (0.1) + 

(0.4) Log 2 (0.4) * 1.846 bits /pixel 
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Length Jjkll o>^ _2 


Length = L1 E i=0 Li P.(51) 

= 3(0.2) + 2(0.3) + 3(0.1) + 1(0.4) = 1.9 bits / pixel 


/ /4 

Logo(x) ujtë c -jj 

Log 2 (X) = Log 10 (X) * 3.322 .(52) 


j'-<— aj-*J' eUac.1 l _ s -k- cuLi David Huffman <dCd1 La ^ Huffman 

j i— ïj j-^Jl (jjj «UijüU Caj!)UI CL« ji*-dl jl j£u c£JliA jjSj V Ci**. j 4 _j jA ^ .2 j£ - (Jj^^j) 

.slj-dl i—aLdl IjljfLi jiiSVl -j/ajll ji— Cjadl LLLi Cln^-jASCII - (Jl .} j£ —jüaaull 1 g e» \ 

clIj Ijlj^j J-aVI i—ijj-iJIj C_j 2 jl e^lj c_i J-iLa j (J_al 4 }->» e 

Fixed (8) Jjda j Variable ja _>j l&j o^Lül j _£!' j' ls' 

Jj£ (jj_j «Uijaül jiLudt j-a lU=»J <j' 1 >J j^S J ASCII <J' j»Ü=ü ^5-3 £jCjj]I jl£ La£ Cu 


4_jjlïi O J-S .« al^au joll ^llj 4 


I >. I~1 *UiUU- 




j>ajJI ji. (-ijj^JU jIjSV' ac cJjj J^i j^Binary Tree 


Huffman 

; ^-L La£ Cll jItn |jaCL jS/U 
lil «—kLaJI Cji. (_]£ jlj£j Clljxs Cc. JiLijj- 1 


aC j ojIjSj Clj/i JlC. j j/sjll ^Jic- jjl-y j j.^i'ic. (_]£ ji^aliaJl j^s 4dS jjjfïj LL-2 

_4_uUil]| o j^Cdl] _ Leafs - jj^Lui j^-'udl 

^-L«S (_]£] jlj£j]l JÜji ^«a>l j jl j£j d jxs Cc. Jai jjill 4dÜ! jxs II jü.l-3 

j uVmi t 1^-1 j^uVI — child - j^VI jj£j J ^ j aa > <a l l ^^ Jc . <_£C ^ Jc . 

-ji t 4 JL 1 L (jül JSS/I jj-CaJl jA jjuuS/l jAl j dill Ijlj£j (JsS/l il jA ccJI 
_4jujjli AdHI CCdl II i—LCal j <dLSl (jxi LaAjLilL.1 jliül jlj.^-i 1 » II i—aC.1 

Jl jjSj.M II Ie 4dLil Cklj j.^iic. (^Jc- Jj.^i'sll j^i 3 J 'aj^r^il é-4 

.1§lI=lujI jj jIjS^I cijj LLim ^giill 4 j‘il Vlll oj>.«Uroot 
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'j' dii^jroot, J' (j-a ajIaj (Sj-y >«11 ^ p.Uü! <S (_yiJ jJl leaf (<Ja öjLj_)j ^jii-5 

i—SjaJL (j-aLiJI .ijfLi] (1 ) 1 _au^*»i IjLuü liala*jl lij j ^j£Il (0) 4-SLja] ^i) 1 iu 1 lialaajl 

(ja jLuiaII jjc. l&LijfÜ ^jill Aia. jllj jlL^a^l ja gjj-lm ^ ■ >»l' .j^llj l& jjjiui (jill lcaf (Jl 

\<p jIj j fï cs^'leaf d' cA L?-?-j^' ^ja üj%^ Leaf J' yd'root J' 


;( L» a^-ill Lila) 4 n A» 11 4 _iLa*JI « 


Jaj» >>iall i—klall opljii 4 jI. 1 j .Aic- l^jpljii fJü CllLajl*-a]l oj& j -ojl j£j Clllja j i_ïj^JI 

LaLaii jLuj La£ oj£l jll (J 2 J.S <_£ jaJ oja 4_LLnll oj> >«ll jjjfaii 


ciLlSi La Ijli iLpLii]! oj-y >«ll root ^' r - >-Jaii j Bit by Bit einlb -Lj»>>»-all i—klall opl jL ijm ^i 

jl£ Ij] La j/i-yi ^aJ toj>> 1 ill (J^E jjajll (Jiilia " 0 " ji jLujjil (JiÜi " 1 " opjjLall Clllll 

oj-y >«ll (JpyE jVI 4 _ilc. <. Vqi jjll 


Lla) ^ jidl i—kLall 4±l£j j 5 !iliLa 4i^l^j jja-jall a_ijaJI S jij Leaf Lli • 

JajEJaal! i_aiall j-a opljill ^jLL jroot J' <jS] <_Sj^-i " a J* -E*L (Li i ( L» t > i \ l 


oj-y >«ll (J^E Jiljjj Jaj» >>iall <-_jtiall ja ElLill Clull opljiï ^jLii Leaf (j^J jd Ij] Lal 

^ ^»l Leaf eiül£ Ij] La jiüJ ^i op j jLall cinll Lua l. u«y, ^^Jc. (j j ^.1 oja 


_ Jaj» >>»all a_lLa]l (J^E Eja^jallBitS (Jl (J£ oplj 3 ja jj IjiSA j 


: EMl 4 .L.L.l Huffman Encoding ^^L^l//Jlla 


AAAABCDEEEFFGGGH 

//J^l 

j^-oiic. (JS CjIj'jSj Aaj * 


A : 4, B : 1, C : 1, D : 1, E : 3, F : 2, G : 3, H :1 

Based on the frequency count the encoder can generate a statistical model 
reflecting the probability that each value will appear in the data stream : 
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A : 0.25, B : 0.0625, C : 0.0625, D : 0.0625, E : 0.1875, F : 0.125, G : 
0.1875, H : 0.0625 


Step 1: 



Remaining Values : P(A)=8.25, 
P(D)=8.8625, P(E)=0.1875, 
P(F)=8.125, P(G)=8.1875, 
P(H)=8.862», P(BC)=8.125. 


Step 2: 



Fromthe remaining values of Step 1 we choose 
another 2 values with the smallest probability and 
groupedthemtogethertoformanew value DH in 
this case. 


Step 3: 

As in step 2, we will 
take the reamining 
values inthe previous 
step and choose 2 
with the smalle st 
probability. We take 
BC and DH in this 
case. 


Remaining Values : P(A)=8.25, P(E>=8.1875, 
P(T>8.125, P(G>=8.1875, P(BC)=e.l25, 
P(PH>=8.125. 



Remaining Values 
P(A>=e.25, 
P(E)=0.1875, 
P(F)=B.125, 
P(G)=8.1875, 
P(BCDH)=0.25. 
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Step 4: 
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Remaining Values : 

P(GA>=0.4375, 

P(BCDHEI>0.5625. 


Step 7: 


Finally... 



1 DO - 


052 * 

0.68 - 

0.48 - 

036 - 

034 - 
03 - 

0.08 * 
0 - 



üequence into a set of 
range from 0 to 1. 

(B as e d on Kay and Levine, 
1995, pg. 28) 


0.8232 represents 'GF' 


D 


B 


—► 0.7545 represents 'GD' 

._ New Range af Awillbe wihinthe 

range af G and we knaw that P(A) = 
-I 0.08 £0 range of Awillbe 0.68 to 
(P.68+(0.92-0.68)^.08). The rest of 
vahie£ are calcvüated a£ \tfiat i£ £hown 
abave. 


. jStatic Huffman 
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(_£AJI I—J i—kLall L» i.fi\ (_£A]I <—S^jiaSI ) jl 3 ^)la]l 

^-iUI ^ overhead jp*-> oaa j Huffman Tre 


ij ^jÜj (_£A!1 <—S^jiaSI ) jl3^)la]l (ja (Jfi (_5AJ jj£ü Ü Ö" 4 ~ L ^ 4ji 

j±i*j oaa j Huffman Tree J' Cf- ^4a &L 

Jaj» ia«'l 


(_]£ jl^jSij AlpjV Sj^ . (jjj ja 4 fi» t>> Aljall L_iLall öf.1 ji ja >AjV 4ji (JliaJj ^gjliill L. n»\l 
. i—Sj^pJ] aIjS^M Aj] ji A*J Jaj» >>ia\l i_kia]l f.Luül Ajc- 4 gllill sjaII j (jaaill (J^lA 

(JjjJa dlSj jj jt-uiLui 4_iia*JI (jV AifLaa A*J IaA ojllfUl djlAiall aJSU. 

(JjAka-d! i_a j )la]l jl Apj tdjl£-u!iSl jf. diUlidl JLujl (JiLa Huffman asj jLl jï.1 jnlvi ls* j 

CjUUJI j 4 jl fll o^pdoll djla jCla aJ (Jjui j !)Lal£i Alac- ja J^ajall ^gTi) jia. jiaij (jl Aj^/ 

( (_fac- !)\j (jjSjla]l a^.1 c^- Resources -jAl>.-ia\l j disjil ^jIaaI a*j Iaaj t aJjj»>>» a\l 

. aIac. ja j^.^/1 jiaJdle ) 


. Run Length coding (RLC)%>k? jjLij -s-> 

Run 1 t j >^dl IAA 4_l}ji]l 4-<udl (_yiaj IgJ jill ojjlplall AAc- t- ll m-y ^gic. Aa!i*j 

.Length 

Aaj lal3 dljjla jill 4_jlli]l £a l^-alAÜal \ g <qAI Aijfall oA^J j^jldl jya AjA*JI ApjJ 

.Ajjiall j 4 jALsj]I djlpjAllI elllA £a IfralAVnuV 

Run Length coding (RLC) 4-1 _jikdl ^lldl s jj^JI * Jp. dLd //Jlüa 


0 0 0 0 

0 110 
1110 
0 0 11 

//lM 

Rl=4 

R2=l,2,l 

R3=0,3,l 

R4=2,2 

A1iIa^Ij]I (Jliaj ^üll AA*Jlj i_iU^allj jlilaVI AAc- JÏLaJ AA*JI jl dip. 

//JU* 
360 0 0 12 

• l L^jLs 
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<ji j fjj V (ji) CjUj 3 cs-LaJij ü' s-^n ^ JjVi j& ijSI j 12 — 3 

12- j£- 


4 dldt 4.1t.aL.2' lii.2 (j^ ljl//(JÜLa 


AAAAAAAAAAAAAAA 

The same string after RLE encoding would require only two bytes: 
15A 


\g jjc- Jj-a^) dlIjIjSjll (Jljlal (ji 


Q Encoding along the X axis 



X axis 

O Encoding along We Y axis 


Y axis 


Q Encoding (4x4 pixel) tiles 


Q Zig zag encoding 



Aialill JjL AjL^la 59 )cJ5^ 


■lljlrsll ^LuijVI JaJati-dlj 
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Basic run-length encoding 60)J^ 

:aüj| Run length coding ^ 



—— 






Run length coding ■&?. sjj^a (61 )ü^ 
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{ (2,4,6), (4,4,4), (5,4,4,7,7), (6,4,7) } 

{ (8), (3,3,2), (8), (3,1,4), (3,1,2,1,1), (3,4,1), (8) } 


//lM 


/ /4 

Run Length coding (RLC) 

(jl CllAa. (G,L)^jj3' l — 


4-ajkll -^c.;L(run) 


Run coding (RLC) IaoUj! Uj 2 Cül£ lil //Jli« 

^Length 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

14 

14 

14 

10 

10 

10 

10 

10 

10 

6 

6 

0 

0 

0 

10 

10 

10 

0 

0 

5 

5 

0 

0 

0 

0 

0 

0 

5 

5 

5 

10 

10 

9 

9 

10 

5 

5 

5 

4 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


//cM 
Rl=10,8 
R2=10,5,14,3 
R3=10,6,6,2 
R4=0,3,10,3,0,2 
R5=5,2,0,6 
R6=5,3,10,2,92,10,1 
R7=5,3,4,3,0,2 
R8=0,8 


(RLC Run Length coding ) 0^ = 


{0,8,10,810,5,14,310,6,6,20,3,10,3,0,25,2,0,65,3,10,2,92,10,15,3,4,3,0,2} 


Sj^aU Run-length encoding 
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Sj>aRun-length encoding^' la ^:(62)Ji«i 


70, 

5.25, 

5,27, 

4.26, 

4,25, 

6,24, 

6,23, 

3, 2, 3, 22, 
3, 2, 3, 21, 
3, 5, 2, 20, 
3, 5, 2,19, 
3, 7, 2,18, 
3, 7, 2,17, 
14,16, 

14.15, 

3,11, 2,14, 

3.11, 2,13, 
3,13, 2,12, 
3,13, 2,11, 

3.15, 2,10, 

3,15, 2, 8, 

6 . 12 , 6 , 6 , 

6,12, 6, 64 


jS-isJl Jo&j J&j üjill Sjjj-a SjajaII fLiaobl JUA&j 

;A_jJUÜ 1 uu^ AaJl Jjlau |j| ji^a 4 ^üaj 15 Jjk jUüb 72 
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70, 

10 , 




LO 
\ — 1 

0, 

LO 
\— 1 

0, 

LO 
\ — 1 

0, 

5, 

25, 



5, 

15, 

0, 

10 , 



5, 

27, 



6 , 

15, 

0, 

12 , 



4, 

26, 



4, 

15, 

0, 

11 , 



4, 

25, 



4, 

15, 

0, 

10 , 



6 , 

24, 



6 , 

15, 

0, 

9, 



6 , 

23, 



6 , 

15, 

0, 

8 , 



3, 

2 , 

3, 

22 , 

3, 

2 , 

3, 

15, 

0, 

7, 

3, 

2 , 

3, 

21 , 

3, 

2 , 

3, 

15, 

0, 

6 , 

3, 

5, 

2 , 

20 , 

3, 

5, 

2 , 

15, 

0, 

5, 

3, 

5, 

2 , 

19, 

3, 

5, 

2 , 

15, 

0, 

4, 

3, 

7, 

2 , 

18, 

3, 

7, 

2 , 

15, 

0, 

3, 

3, 

7, 

2 , 

17, 

3, 

7, 

2 , 

15, 

0, 

2 

■vT 
\— 1 

16, 



14, 

15, 

0, 

1 



■vT 
\—1 

15, 



14, 

15, 





3, 

11 , 

2 , 

14, 

3, 

11 , 

2 , 

14, 



3, 

11 , 

2 , 

13, 

3, 

11 , 

2 , 

13, 



3, 

13, 

2 , 

12 , 

3, 

13, 

2 , 

12 , 



3, 

13, 

2 , 

11 , 

3, 

13, 

2 , 

11 , 



3, 

15, 

2 , 

10 , 

3, 

15, 

2 , 

10 , 
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3, 

15, 2, 

oo 

3, 

15, 

■> 

00 

■> 

6, 

12, 6, 

6, 

6, 

12, 

6, 6, 

6, 

15, 

12, 6, 
0, 15, 

64 

0, 4 

6, 

12, 

6, 15, 0, 15, 0, 


üj^ yr^' 57 (O—4 <Ji*2) 'ó-^j nibbles 113 

(_]£] dub liaAüuil lil 750 c5^] ^üadj t — 1 yW 93 (_5j6uu jl 


:Bit-Plane RLC 4ijjk-£ 

dnllj yyald. ^Ixui y^Ujll y£ jluujll RLC 4jLjla] 4 juuj_^<s Aijla jm’i 

d^l jll j jq t .^3l *i,ajSj 4_pLajll o jidll j 4 1 » nlill o jidll juadddus JÏ2>.1 jll 

jjül 4_pl^VI jjjk-all du § jj.a.'iVuu.a J 2 ygJ] 0.5 j/s JLdj 4Ai jlall o^u Joidall 4-U.ul jl 

oLdl (JIÏLaHj 4Ü) jjall ^udajJ jSuaJ 
4 nl Vlll ^uill Ladiduus dlid 4jujV 4-dLajll o jidll j 4_}*_nlall ojid jiu oLdl (_]£.dll//y]lÏLa 


Natural code 
0 111 

Ui! 

10 0 0 


gray code 
0 10 0 

lil! 
110 0 


4-dLajll o jidll j 4_i*_nlall ojid 


; 4 jJL»j 1 | ïjLuill jLaul 4 jLjla 

( 1 ) yljd ( 1 ) ^ lljjsd .sIjaII (^gjjJI ^Uaill ja yjj^l ^3 jll -dJ-j- ] 

(0) (0) («Sjll ü 1 ^ '1' -2 

(1) Jjü Vij(0) (jdai jigjidia jiaüj]i ji£ ijl JSHj gJ' ^ijl' ^ijl' ujiij -3 


4u^Ujll o jid ^Jl 00110011 J^-//Jl4a 

//cKll 

00101010 

M-jll i jidll J\ 11001001101 JW/J^ 
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1010110101 l//cM 


a: bits/pixel designation 


b 3 b 2 bi b 0 

0 0 0 0 

0 0 0 1 

0 0 10 


0 110 
1111 



rqw 


Bit - plane Run - length ^jl=:(64) 


<üu3 JfÜ .iklj <L<uS /jl (jJajÜÜ (jl (jfLaj//4 la ~v!)La 

JjJall (JlLal) L 4 L $(JÏLaj G (G,L)1^ (JjSaIII (jjJj-aj 

4_pLa^}ll CIAjjIuia]! ClijlS, lil <Ul*i 
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Decimal 

4 - bit natural code 

4 - bit gray code 

0 

0000 

0000 

1 

0001 

0001 

2 

0010 

0010 

3 

0011 

0010 

4 

0100 

0110 

5 

0101 

0111 

6 

0110 

0101 

7 

0111 

0100 

8 

1000 

1100 

9 

1001 

1101 

10 

1010 

1111 

11 

1011 

1110 

12 

1100 

1010 

13 

1101 

1011 

14 

1110 

1001 

15 

1111 

1000 


7:0111 

I I I I 

8:100 0 

b. the natural code transition of 7 to 8 changes all four bits 

S jlill Jjlia VuJalt S. jlAll :(65)j^ 

7:0 11 1 


JjjViU 4jinjihti SjiLuiiSlj^öÓ)^^ 1 
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:Lempel-Ziv-Welch (lzw)^jk -«* 


j ÓAjU Aj ^^Jc- i" tl ii» um\I ^^3 3-i» 4_üaj j^s Ia& ^ _j 

j Welch Terry ^LdVl aj J&. sa ja^u j a1ia*j ^ jJacob Ziv j Abraham Lempel 

‘tl Aullj 4_üalll dllAjoH IjjAÜ 

LZW = Lempel-Ziv-Welch 

fjü JaidaJI diLaC- tdl5Lm.£j]l j-« j3~i m (J4i ^g.3 j^JUI ^)U*j 4_^jA ^^ic. Adiau 3a» >>ill j!aL<s 

;4u3U3! Uy\ Jc. 

(J-\ui j djXdilil oAA jl_3 (jjiij j5L<uuJ A^ljl! ^ i ji (ZlliA jl£ lij 

.eA jiLa oAa.j£ 

j/s jjïifL jïiSi 4-3aj» t>i<a jj£j *—S_yui <jaai 4_üj3 ^jljd ^gic- 4ujlaJl jl ^r'i Vnut lüA j^a 

.oAadj oA^jSa 4_u Jpü ^'i.u« (^jASÏ iri. (_]£ jV i4uA^/aC- ^jljd 4ujluü! ojjjusal! 

l_AjJC.j ^uill t^cJïiJI tc-Laj-jJl (JiLa (jjüLada jjJ dllA oj_u£ jJal-La ^ lr~- ^jjl 

dllA ojj-wal! 3iA Aic. dilikjAj]! j^a j2&3l 4ujLiJI j-<a jïa£i ^Jaj» lsia jj5L 

.du 8 (jJiuiA ^J] jjH! (_ 3 -aC (jduÜu Vjl cs Jtdü GIF 'AjA du 24 c5-j>3]! <jA*JI 

Grayscale 4_j4_A j ) 3I dtl •% jAull £-a (_3-a*J! AÜC-i 4-3 jg au .1 j (Z13 aj ^-«ud dllail3aÜ3l ^Ja*-<a 
^Aaddj dll qnlVill ^xJa *-<a (ji (ZUa toA i~n Ój .1 uJ-aai] ^L*aü GIF 4-li& jli ^AjjoAIj (jAajAI) 

.Aj*aiVlj (jüauA' J^-a (^aUj £jAj 256) ‘-A 8 cs-j3 (jxac. 


LZW constructed dictionary 


hse chaTT^ 2An sam P |es —^ 

(normal ascii) ( n P er sample) 


(lzw) Lempel-Ziv-Welch^j^ J^-i':(67)J54i 
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:LZW 


Compression 

The LZW Compression Algorithm can be summarized as follows: 
w = NIL; 

while (read a character k ) 

{ 

if wk exists in the dictionary 
w = wk; 
else 
{ 

add wk to the dictionary; 
output the code for w; 
w = k; 

} 

} 

. (jiuuVi jkuj 256 Jjt 4li5la».iAll <>4094 > <Uj» 4lHaj 

ASCII 

" A WED A WE A WEE A WEB A WET".<i>jll ^ 


w 

k 

output 

index 

Symbol 

NIL 

A 




A 

W 

A 

256 

A W 

W 

E 

W 

257 

WE 

E 

D 

E 

258 

ED 

D 

A 

D 

259 

D A 

A 

W 




A W 

E 

256 

260 

A WE 

E 

A 

E 

261 

e a 

A 

W 




A W 

E 




‘WE 

E 

260 

262 

A WEE 
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E 

A 




e a 

w 

261 

263 

E A W 

W 

E 




WE 

B 

257 

264 

WEB 

B 

A 

B 

265 

B A 

A 

w 




A w 

E 




WE 

T 

260 

266 

A WET 

T 

EOF 

T 




Decompression 

The LZW Decompression Algorithm is as follows: 

read a character k; 
output k; 
w = k; 

while (read a character k ) 

// k could be a character or a code. 

{ 

entry = dictionary entry for k; 
output entry; 

add w + entry[0] to dictionary; 
w = entry; 

} 

Decompression Example 
Input string is 

" A WED<256>E<260><261x257>B<260>T" . 


W 

k 

output 

index 

Symbol 


A 

A 



A 

W 

W 

256 

A W 

W 

E 

E 

257 

WE 

E 

D 

D 

258 

ED 

D 

<256> 

A W 

259 

D A 

<256> 

E 

E 

260 

A WE 

E 

<260> 

A WE 

261 

e a 

<260> 

<261> 

e a 

262 

A WEE 
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<261> 

<257> 

WE 

263 

E A W 

<257> 

B 

B 

264 

WEB 

B 

<260> 

A WE 

265 

B A 

<260> 

T 

T 

266 

A WET 


IzW (J<a».‘uiit//(JlÏLa 

itty bitty bit bin 


//cM 

^Uaij Üj2w (JS (JÏLaJ jLa-lL ^ jij 


Si 


DS 

Ti 

3 □:- 

j 

aao 

:ri 

3 jrj 

1 

dia 

7 


: LZ^' E^uiipl^ L Dutiunijy 

4l ^aall ^glc. 4Üj j )la]l JgjjlVn ^»jij 

E nood mg, -- Tbanstmiasiaa -► Decoding 







s 

J*" 





New 



New 


Input 

dictionary 

9-bLt characters 

dictionary 

Output 



entry 

/ 

transmitted 

entiy 


105 

ï 

- 

- 

t 

m 

(start) 

- 

- 

- 

116 

t 

256 

it 

105 

L 

- 

- 

i 

116 

t 

259 

tt 

116 

t 

258 

it 

t 

121 

y 

260 

ty 

116 

t 

250 

tt 

t 

32 

spaoe 

261 

y-spaoe 

121 

y 

260 

ty 

y 

98 

h 

262 

spa;e-b 

32 

spacs 

261 

y-space 

spaoe 

105 

i 

263 

bi 

98 

b 

262 

spaee-b 

b 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

264 

itt 

258 

it 

263 

bi 

it 

121 

y 

- 

- 

- 

- 

- 

- 

- 

32 

spaoe 

265 

ty-space 

i _ i 

<7* 

ty 

264 

itt 

ty 

98 

b 


- 

- 

- 

- 

- 

- 

105 

i 

266 

space-bi 

262 

space-b 

265 

ty-space 

space-b 

116 

t 

- 

- 

- 


- 

- 

- 

32 

spaoe 

26? 

it-space 

258 

it 

266 

space-bi 

it 

98 

b 

- 

- 

- 


- 

- 

- 

105 

i 

- 

- 

- 


- 

- 

- 

110 

n 

266 

space-bin 

266 

space-bi 

267 

it-space 

space-bi 

- 

- 

- 

- 

110 

n 

268 

spa*»-bin 

n 

'H 

- 

- 

- 

257 

(stop) 

- 

- 

- 
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^SU]| (j-ailS Izw 

itty bitty nitty grrritty bit bin 

<—ija. (JS Jl«u 


32 

space 

110 

n 

93 

b 

114 

r 

103 

S 

116 

t 

105 

i 

121 

y 

256 

dear dictionaiy 

25? 

end of transmlsaion 




Encoding 

_wS._ 







^ X löl 

191J1 ISol'.'11 - 


*- Dwodi ng 

__ 



New 



New 


Input 

dicti 

ionary 



dictionary 

Output 



entry 



entry 


105 

i 

- 

_ 

256 

(start) 

- 

- 

— 

116 

t 

258 

it 

105 

i 

- 

- 

i 

116 

t 

259 

tt 

116 

t 

258 

it 

t 

121 

y 

260 

ty 

116 

t 

259 

tt 

t 

32 

spaoe 

261 

y-spaoe 

121 

y 

260 

ty 

y 

93 

b 

262 

space-b 

32 

space 

261 

y-spaoe 

space 

105 

i 

263 

bi 

98 

b 

262 

space-b 

b 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

264 

itt 

258 


263 

bi 

it 

121 

y 

- 

- 

- 

- 

- 

- 

- 

32 

spaoe 

265 

ty-spaoe 

260 

ty 

264 

itt 

ty 

110 

n 

266 

space-n 

32 

space 

265 

ty-space 

space 

105 

i 

267 

ni 

110 

n 

266 

space-n 

n 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

- 

- 

- 

- 

- 

- 

- 

121 

y 

268 

itty 

264 

itt 

267 

ni 

itt 

32 

spaoe 

- 

- 

- 

- 

- 

- 

- 

103 

g 

269 

y-spaoe-g 

261 

y-space 

268 

itty 

y-space 

114 

r 

270 

gr 

103 

g 

269 

y-spaoe-g 

g 

114 

r 

271 

rr 

114 

r 

270 

gr 

r 

114 

r 

- 

- 

- 

- 

- 

- 

- 

105 

i 

272 

rri 

271 

rr 

271 

rr 

rr 

116 

t 

- 

- 

- 

- 

- 

- 

- 

116 

t 

- 

- 

- 

- 

- 

- 

- 

121 

y 

- 

- 

- 

- 

- 

- 

- 

32 

spaoe 

273 

itty-space 

268 

itty 

272 

rri 

itty 

93 

b 

- 

- 

- 

- 

- 

- 

- 

105 

i 

274 

spaoe-bi 

262 

space-b 

273 

itty-space 

space-b 

116 

t 

- 

- 

- 

- 

- 

- 

- 

32 

spaoe 

275 

it-space 

258 

it 

274 

space-bi 

it 

93 

b 

- 

- 

- 

- 

- 

- 

- 

105 

i 

- 

- 

- 

- 

- 

- 

- 

110 

n 

276 

space-bin 

274 

space-bi 

275 

it-space 

space-bi 

- 

- 

- 

- 

110 

n 

276 

space-bin 

n 

- 

- 

- 

- 

257 

(stop) 

- 

- 

- 




m , , A 4 T mit 

r-i i 

A r*s r 
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Lossy Compression Methods : ^=»-^ <j J* -2 


!■_ I \lVi~i gillij JaAaAaJI (_j-a j_il! tAJfe jgil 4, ilc. }-»» >>i 4..U.U. i ^ \c. 

oAia-all 'ój o^Lc. oAA ^AÜuüj !•»»>>i\l 4_i>«ij 4 Vil ill Üjj^ll 4_ic._jj (jjj 

Spatial l 5 jy=4' ^ CjUIuII ^IaIs ^ 4jjI=JI Jai^all jjL Üu Complex Image 

-: <jj^' t>j Transformation Jjj^' j 


Block Truncation Coding jJaS Aljjla -1 

(_j-a 4-C- j-a>-a 11 ^n«s‘i i" (Jl\<11 (2-a*j (jj^Jall (j- 4 C5^ J 

t5 Jc. AjL^Jall oAA A-«u*Jj _ téljiJLj ^y-a-Ai IjLiaJ j Slib imageS i ^ Aj ^ O JJ» 4_jjJpJI 

Block jl ^p3t > ' ’öjja^a (_J£i 4jj_jül cjLjIulJI 

jjjj-iJ tiuL 2j (jjjjJ eiijU 2) club 4 ^j'Ï'njSjL <J£ cASijL 4*4 ^Ja^j 

j (j>s einll lii-y 

a. Divide image into 4*4 blocks b. Find high and low 

values for blocks 



greater than the mean 



d. Assign a to each pixel less 

then the mean , 1 to each pixel 
greater than the mean 

Block Truncation Coding jiaÜ Aljjla AljjIa:(68)<J^ 
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:Transformation coding ikpól' 

4 i\ ajjj-aJ! JaÜmj ^jlj Cl i~y (jL^-a 4jb j )la]l o AA (_f-a*j 

ua (ja i ^uLJ^\ <-Ja$JI jl Transformation cs^j y^Uj 

JjjVlit j_Lajj A.iiï.L.l JjjVllI CjXaL*-a (JA (J_li9 AA£■ CjL-a^i*-all ^ j/aVi j Üj\l j 'ic- 

ajj a-j CjL£jL ^gjj ^nuVi Clm>. (Jj JLi-a (J-a*J Igji Block 
Discrete Cosines cj^j—sdll ai_A j-aj Block J— ^ ^ aVum ., l-Lol-*. 

Discrete Fourier Transformation ( DFT ) ‘ Transformation ( DCT ) 



5.1 4-iuüll c n^DCD'aj^usa;^ 69)J^ 

(54 = 4Jjkll 


Jjjaalj AjjÜj 

Jjj-vMI kbla-a (jljla je- ^gjAaLl^) (jLi-a ^1 CllULlJ JalLujlj (JjjVill 

Jjj-vMI Jl^-a (_£AAj!i]l (jL^-all (Jl-y.a\l ja CjULu (Jj^aA 

-; ^gJtiS jjjfiü n*n ajjj-a]l (jl (jAaljJü! ^glc- (JjjVill klAl*-al (JSLuill 


T( u , v) = ,, -j r ,„ , " l Ic rf I( r, c) B( r, c, u, v). 


(Jjj^lü! jLi-a Cll! jjüa ^gA u V C'ij-y 
aCAUU j j_gA I( r , C ) 

kllA (_gA B( r ,c , u ,v ) 
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I( r,c ) = T'[ T( u ,v) ] = "-'Lö, "-'l,.,, T( u ,v ) B *( r, c, u, v)....(54) 

Examnle : 

DCT com press ion wïth ratio 5,6 
Left: Reconstructed image 

RigM: Difference image (right) 
with maximai difference of 
125 g reyleveJs 

DCTi '- i)-»» „ >1 o70)J^ 

H'N *V 

;^A CiUUj ^ja 

: JPEG 

<$*1\ j Joint Photographic Expert Group jL-aü.1 JPEG 

^yll oi& ^yjiaj 

^_3 ejl joi 4 _xa3^)]I j j^aJl }-»» \ 4jul_2j 4_ljLix-a <Jujla 4_ijLa^i*-a]l ^_3 JPEG J ft*i 

J JPG. J jpg. J jfif. J jpeg. (_ 5 -A IgJ *La,*iVu«.a\' 4 -aiql' 

.UjaÓjuil U jï&i ^gij jpg. (j$\ JPE. 

Lgii 51 ASlI > 1 i 4..u.a.^A.aSl jj^i \1 Jiüj )-» 3-J GIjtkiLuil - JPEG/JFIF - 

i. <a\ *S jX. I 2 & j H— LlÜ-a (jjJ 256 ‘t 1 V) V (_ 5 i.il ‘GIF ci-i - 4 (_ 5 ^>xl ejEIji#! ^gic. 4Eia!l/s 
.JPEG/JFIF l r ) ojxS dlliLa £cÜj (_5-2t PNG J ‘4..ua,a>.uil jj,.Ji 

200 Ixj ciülü lil filiLas Gjjij a^A 20 4 n«‘n CliljLnil !•»»(_ 5 ÜI (_gJl*Jt )*»» 

.CjQj 10 <_gJj 1 g (_jS»aJ *5 a Jaij-iill (jLaxlLuil (jls t —4 
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8 x 8 blocks 



JPEG 


4Ü1 ^J)5UI -vS' (_>uij _jA ^)4>«MS ^»J)5UI -vS' (j! (_ 5 l o^jlaljjA )-»» >>>SS JPEG 4_iAj)jl_^i. 

(JjjLoiVI -Sai. ^)l£Luü o1.a-u.iaS' Igjl x u*3 i Ja-uü' ^ 4aaJ)jI _ylül (_JaC- 4 iq)*sS ^j-ui (^-S-J Sa cs^J 

;4J1aS1 cj'jIlÜ' <AjliS'j Baseline Sequential Encoding 




ooS-A-ia^' ^ Y e~'n-\ V‘U‘Y (jjj' Ja >i-v I jAa.1) RGB ij* f-U 

.(jjill' ^ V jU j 


•-LSUSI & q S^l i j \ 

B0J44 + G0,587 + R0,299 = Y 


128 + B0,5 + GO,331 - R0,169 - = U 


128 + B0,081 - G0,419 - R0,5 = V 


e>y4 >^TIaUaSI J IaS .255 jO ó“ Y‘V‘U‘B‘G‘R <j' es-l'*’jS-^V' £* 

4-luj 1 (J5S 1-g-j' <j_jlSS JLi-4 4 ,«1 ,u~s eiu^ ^jj-uoSI (jj*-SI 4 nul 

4jjlLa EaiS <j_jiS (JaIjlaII (jli silE ja^SM j (jaIjISI jLa-a ^ 

.^jj^)iY' (J iSaI x aSLj 


8x8 ij>\ s 

.4-31jaJI ojItnH ^3 4_oJI*a (jjSllS (JjoiSj § x 8 t> 4-j jSlLo ^la3 ^>«Vi ^jj 
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»UÜ! 


óis^* 


lilll (J, ) J ^ 


.Uil! 


JjjiJj (JJjL jc- 8 x8 CjlijL^all (ja J£ JjjaCi 

^gil5Uil ccjill ( _ 5 -lc- (_gjiVi la ^L^xa 


^Sidl jjj 31! jUIU * 

jLaüul ^»JJ C'n~\ (ja CllLa jl*-all ji C-]lll5l (j>>» j Aaii ji jfLaJ ÓjItnII o AA 

o(jjljill 4 jjjj jauj <LjIaj)öAi 2 k ILjJaj ILLfl'Frequency Sampling «LiIaa jül' 
50 CC ji üla 4j| ji) <1 ujj lljlaj l*j juill CIiIaC jill jLxlml ^»jj (jja. ( jjal'i'v.a jjCC ji (jjj 

V ji Jjla oAavj JjuiIj 50 4- 1 cïUi l$J5 JjJa oAx.j ^ (Jaufl 60 J JjL 0 -Ca.j ^ JUL 
^jlfLa CC ji l^-ii ^jic- JjJa eAa.j (J>«5j 4-aIl L. )-Nj 4_ii ^gJJ a j_2jl £-a .LagJuj jj jjjli jlaj 

.(^Laj ijjjJ CCjill jV liA aAa»j£ jj^JI clLÜi j£»aj ^ Clna». 
(jli 4 jujjjJI IjjlfLall ClllCC jilt jjj jnalllt lg iLaJ V 4_j juiill jj*Jt ji jA tCA (J-aC- ^ji L.llmll j 

4_}3 Irvl 4-imilL IS j 3 }-»•*> ij jl Llili j-ulj 1 00 j-« jjlïL) -4-L jlaÜim JaL. ^ ClilaLi 

.lU^iooo 


j La j.-^a ja Vcj pl*jj Jlci ^a LAjUll (_)*•v'i LiL jLj 


U ^-<UAAI »- ■ * 1 —i.*—I ^ I J 

Sjji/ill ^^a jjxa _?a Lal 


: Run Length coding (RLC)^jj^ jAjaj* 

CCaJI iCA ajoiJj Lli jlt ‘CaJ&ii ja&i L^J (jill ajjLCLall 1 Ik li CCC- t- ll ^gic- Aali*j 

LliLiiill jjx^all £-a Ig-ai.Y Vnui 1^-aAl LL jlali aC^J jjlLall (ja CjCxII Aa^ji 4 Rlin Lfingtll ^- 1 

4jjlal! jjj-sallj Aj^La^jl! CllUj^Üll allli £a l^al,'iVu«V Laa3 Clijjla 


VLC &iJ*i * 

jL^ajA jAAjü i_sjju U j' Variable Length Coding J VLC 

eiiULnl! <jawU (ja (JiLai ^-l*jaillj <J5 Jaiaw ^jj ciuak. .Huffman-Coding 

(j\S Ij! !iliLa CjLüI! (ja j\x ^Aju Ia^iLulJ ^lij ^laJd! laj (jl Cll)M 

^^gjj 'i~s i (_5j-1! (_^ci_*li ^Lnll jjidjl! jjajc. o 4_i <1p IjUlII ^ löi 2 

_ 101 g liiS's) 4_iV 2 1"»^! (jU 


4_j| i."i j-»> jjjjCull ^jj .ClAjüll (ja CA*j Ia^jLuij ^lu 4ili 4 Üj jg li'i ^jlill ^UjVI Lal 

!lLa 0 _J-A pl.»-> h. 1I (_j-a 4 ik. Clu Jjl (jl5 4jl ^lat i LaglulCj ^^a (_jLa3j 4jl >'m'i) (jl j5-aj V 

C 5 -* 0 (j S j-uiUa J^al! j ^a 1 j CIliII 11a ( - 'i» a 4_a^)*-a] dll ‘Ij j-a oAju ^liu La jUajiV 

Alj^ia ^^A j jij] jjLul) l_ 1 i—Sj«J La jLjjL^I jLj)rv\l (JÏLaj j _!ÜLa 5 ^^>1 cJjUal! j^dUll 

_CllLa_jl*-a 1 g xa ^jjCaj V jlk >m‘i 
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Y1Q oi' YUV 



JPEG^> j!^;(72)l^ 


;4_luiLui'^I Clil 


• DCT (Discrete Cosine Transformation) 

• Quantization 

• Zigzag Scan 

• DPCM on DC component 

• RLE on AC Components 

• Entropy Coding 
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. Discrete Cosine Transform (DCT)£k&^' 4^ ikp^-1 

:^U11 Jl&b J IjVl SjlaaJt JjIaj 0^ 



Discrete Cosine Transform (DCT):(73)J^ 


Discrete Cosine Transform (DCT): 


(2i+l)-uir (üj+l)-uir ,, 

- -7-EI,® 5 -77- cos -77-/(«.J) 

i=ü*=G ±v 


m = 


{i 


75 f° r t = 0 

1 otkerwiae 


Inverse Discrete Cosine Transform (IDCT): 


^ V’' K f 'lil' l 7‘^ 1 1) " y5T t^J T 1) ■ VK ^ 

/(^J) = J 2J cos---cos--- F{u,v) 


A(Q = 




75 f° r ( = O 

1 otkerwise 


(56) 
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S-fckljJl AJaxJt Jï CiUuIl jjc. Jo&il Quantization,»*-»^' -2 


F'[u, v] = round ( F[u, v] / q[u, v]).(57) 

Example: 101101 = 45 (6 bits). 

q[u, v] = 4 —> Tmncate to 4 bits: 1011 = 11. 


;4_i/s (jjc-^3 


Uniform Quantization ffrü a ti -1 
Each F[u,v] is divided by the same constant N. 

Non-uniform Quantization - Quantization Tables f&ld t jj&- 2 


Eye is most sensitive to low frequencies (upper left corner), less 
sensitive to high frequencies (lower right corner) 

The Luminance Quantization Table q(u, v) The 

Chrominance Quantization Table q(u, v) 


16 

11 

10 

16 

24 

40 

51 

61 

17 

18 

24 

47 

99 

99 

99 

99 


12 

12 

14 

19 

26 

58 

60 

55 

18 

21 

26 

66 

99 

99 

99 

99 


14 

13 

16 

24 

40 

57 

69 

56 

24 

26 

56 

99 

99 

99 

99 

99 


14 

17 

22 

29 

51 

87 

80 

62 

47 

66 

99 

99 

99 

99 

99 

99 


18 

22 

37 

56 

68 

109 

103 

77 

99 

99 

99 

99 

99 

99 

99 

99 


24 

35 

55 

64 

81 

104 

113 

92 

99 

99 

99 

99 

99 

99 

99 

99 


49 

64 

78 

87 

103 

121 

120 

101 

99 

99 

99 

99 

99 

99 

99 

99 


72 

92 

95 

98 

112 

100 

103 

99 

99 

99 

99 

99 

99 

99 

99 

99 
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^aóAll gji cjüaIxaII JJjall £jjj Zig-zag Scan » -3 

Maps 8 x 8 to a 1 x 64 vector 




□ 


l 


insiq 

WjrjfrrjrjrJg 
U V AVA V AVS\ 

WAWMrjrj | 

UVjVjVM 




lJ 


Zig-zag Scan:(74)J^i 

Differential Pulse Code Modulation (DPCM) on DC component-4 

• DC component is large and varied, but often close to previous value. 

• Encode the difference from previous 8x8 blocks — DPCM 

. Run Length Encode (RLE) on AC components-5 

• 1 x 64 vector has lots of zeros in it 

• Keeps skip and value, where skip is the number of zeros and value is 
the next non-zero component. 

• Send (0,0) as end-of-block sentinel value. 


Entropy Coding-6 

• Categorize DC values into SIZE (number of bits needed to 
represent) and actual bits. 


SIZE 

Value 

1 

-1, 1 

2 

-3, -2, 2, 3 

3 

r- 

1 

> 

1 

4 

-15. . -8, 8..15 

10 

-1023..-512, 512..1023 
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4 iq ^ *75 


;JaiuJa]l 'if-liS (JjAiJ (jjj ajj>.^»\' cliljJ //(JlÏLa 



4-1aSj oj_^a;(76)Ll^ 1 


//lM 


Taille 1. Comparison of Compression Efficiencies for a 24-liit Image 


Compression 

Image bits/pixel 

File Format 

Size (kb) 

of original) 

none 

24 

TIFF 

223,646 

100 

LZW 

24 

TIFF 

243,829 

109 

run lentjth 

24 

TGA 

224,055 

101 

JPEG quality=75 

24 

JPEG 

14,572 

7 

JPEG quality=50 

24 

JPEG 

9,413 

4 
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Taille 2. Comparison of Compression Efficiencies for an 8-bit Image 


Compression 

Image bits/pixel 

File Format 

Size (kb) 

(% of original) 

none 

8 

TIFF 

77,810 

100 

run length 

8 

PCX 

79,028 

102 

LZW 

8 

GIF 

59,582 

77 


: vector quantization lax^a Aijjla 

Ljja. o s ,j& s jU& vector quantization 

Cjl£jl4l jl i^ya 4c- 

LjlfaoAlt 1 - D ' gl/ial 6^ 4*4 CjS^' Sj>uai! JLA//J1» 

“65 70 71 75“ 

71 70 71 81 

81 80 81 82 
90 90 91 92 

i—SjL-a Cl\g Vi-a^ \g klLaj (_jSLaj//(_)^JI 


[ rowi row 2 row 3 row 4 ] = [ 65 70 71 75 71 70 71 81 81 80 82 

90 90 91 92 ] 


vector quantization 8 - bit, 256*256 »*4^ //J$* 

(J^Ao 256 Cy* ój&-i ^ j 4*4 444 4 ^ -de. a 


256 pixels 256 pixels 

(- ) (-) = 4.096 

4 pixels / block 4 pixels / block 

Blocks 

256*16.f^' j 4 jv1a 1I (jljjaJ CjjIj 4.096 cs-^s ^4^ 4*4 lS 51 ejuL 4 

4.096 + (256 ) (16 ) = 8.122 bytes for the coded file 
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The original 8 - bit, 256*256 image contained 

( 256 ) ( 256 ) = 65.536 bytes 



65.536 / 8.122 = 8—► 8:1 compression 

the Quantizing with c codebook . 



a. original 256*256 image divided into 4*4 blocks 
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b. codebook with 256 16 - byte entries 

a b c d 

e f g h 

i j k 1 

m n o p 

c. A sub image decompressed with vector # 122 

Quantizing with c codebookf^Sj vector quantization%j^:(77)J^ 
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4-aJU a ljULaLj (jfox j 
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1- 6 


Aa>. I» a.ai _ 4 -y \\ » oj L- LmLdLl 4 j j^)]l (jjj UaauijlLa Vd-a jja.a\l (Jd-a A*J 

(L_Luidllj j 1 g Ld'lj i jjjL-sill 4 ■% \l».a) 4j!)lilll £iaCal_jaall aAA yj 4la-sali AjA^. Adjl La 


; CllljjILuj-a d!)Li Jd,a\' Ia& L-luil-*>\1 I^jS aAadaiJ ^glill dLLaaJI aJjgiaj <j^-aJ 4_il Vj 

aAcv aAdjj (jjLiiJ! (jxui^jj aja«MI 4_JIJj] ^gCillj (jAaiada yyUaA dlA dl i\.ac. - 1 

1 g j Sjjjua 1 g dA dl l\.a»\l dll Igjlj Cl'1 i\.a» \l aAA dL-aj ^d-aJj t ajj^'l 

a j j; * .n 

^Ci j ad 'iC- ji Jglil laa üjji^i 11 ^)ni q'i ^j,aaA-a ïi ^^-llll j Ja-ajajlLa y jlLuL-a dlA dl l\.ac. -2 
dl i\.ac. LaAajl (J-adC) Lafa t L.imldij 4 -vil »,a\\ ^Jda (JjÏLal) ^1 IgJIjjldV jadia.II aAA i—L-aj 
Lgi j£j JojjjjIIaS! (_£ jluaidl Cil ;Lc. i—Li^aj (J^-a)J ‘ lij aAA ->.a j ad 'ic- 

jLÏLa v ajjA^aJl aAA (j-a 4 ..n \Via«.a dlLa-mj (jdLa^ad ajjj^a 1 g \-vA Clll ;lac 

jaaddJI dl) 4_)_jA j ^^dadl yA\ dlA 

”making sense“ ^ j^j j' 4_jla& y^T) baa j JL& dlA ddLac. -3 

dll ll.aC- ^gjlCi (_$ju «.dl IaA C'll il,ac. 4_-aS ^g-Sj l gjlc. id^jjCll! ^Ai ^^dll jaadAdl ya 4c jA\a' 

L_lauidJllj 4j 4 Lanjd' 4ij*-dl L_)Luii£l j <Jdll 

ji JjlaLLa <_S^jdl dl llaaC. d-Lalu jji^i \l J_lLdj 4 -y \\ » a ^ya JS y±l 

4_i1a*J! L^jl 44 ^ 3 ^]! 4_aJl*-a]l i—daj (j^-aj ^jJllillj _ ajjj^oil dïi 4 n» xa 'ic- 

ajjjL-üll dLajoij (j-ddai. (_^a!)dlLuil c"ll )\<ac. 4il_CaVLl "iyy~a l 4 ^^)^.j lg \-sA (jjd 

•~ajj>.^>\\ (_5-allïi ( _ 5 -ic- *— 

^ 'L»ll (J-d- 1 ^ n3-> c"llq 11 d^Ja c.Lda]lj 4_uali«J! c"llqijj-a'ill al jl^-oSlj 

lA^. cs-^'j ”computerized tomography, CT ^lJI" jldLI aju 4_^U.j 

4.»..>Ii!^U <a (jjjJa y C- La i—aA^J ji (jAaJ^j-LU aLu^I dii^ilj 4 <a>M-y<a _JJ J - £3 A-auj (j^ - 

LijjIa ^jdVI jAa-ü-a di^pCi ^lli c"na i—sA^JLj La;•*>'! 4 inaaill ^jdVI dla.i-s/a ya 4q\-vj 4 11 n«\l 

Llajji^) ajlrvj o jLa's C' \\ tM -saa\l dlj^j ^ali 

ji (_jjl—£lSI (jjjoa*v'i i y^\ dLiilLuJI Ala dj_jJa ^gdlj 4 3 j>m\I c" llqjjJ-a'ill yn 

4 J naai \l 4.»..aalV I J^a^O ^l a>a j'iaall j ^3 (Jjg aal'il (jlj-SI jjd] intCIlSity öAAJI dLljliaalxa (Jjjd 

^jjlj'vll d'^ddl 4£-ldall jja.a\lj 
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Ijjuall AoaSjII jJa 4j\uhMt cIVIxaII <jiaju ^yic- L_fl jxÜI 2-6 


ia_j-a]l djUÜalSl 4ÜlJa Um^ ^ mjJal'»«a i_IjJaJI ^> umS'i (jSLaJ 

. crJVI jsill ^3 


(aJji is# Uj iyf M. 

facryy ol oik phrton (chlMt vulh) 


ui 1 jii 4 |t>’ W* itf |(r' MT 4 I0’ J HT* I0r< |fl*‘ |(l"* jo* 1 

i » » » j * j i * i » i » i 


KT" I0 J 


LiL* 4 juiiI 4jil>ü)l kjjij'il J l-.miiil l ,j 4 S 4_L) V'J i-| 1 .-■ 1 I-- 1 4j q | L . ; ■.1 4 . J 

j JÜ AJÜaJl uma uuiijl 


^jjIjjI prl ^»l 


^ 5 joilialji-aj j )^S]l i_ajiaSI ^1>«q~i |(78 )lS^ j, -“ 


; La Li. 4jj»uib 1-2-6 



www.stmarys.org/centers/ 

radioloav/nucMed/pet.asp 


positron emission tomography<^ s jj^ a;(79)Ji*i 


! C 5 ^'j positron emission tomographyJ' 4-güh sücl J12JI scLikl 

(jjjjSJVi j ÜJ-J-4-jj4^ -lic- j (jjjbJjjJI ^Llü ^LLa ji)Vn (j^aj^)AS! (jibk l^-iS 
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^ jLi. j-a aAA jladïLuil ^aJJ dll3 Juu ^aJ Lal^. jj j«a jl^-S-*dj £t-UJ J jLlaüiSjJ 

j 8.al L-aS _ .ilju'^l 4_il!ilj SJJJ^I jjj £j] ->>m -^Sl Jj ^ jjAj ^ >«-il 3. d )\ >«1 >m (j£- 

o jj .ilj^il jxa LaLa. 4jtjaii Jl jjlmt Jjj^Ja jc- jJjj-aoSI 


;A jij.mll AjlujVLj jjj«tSH 2-2-6 

J!il_i. 4 jjjjoi SI 4.»_dblS 31_aiSI a J.1Ü (Jl^laM juil 4 nim SI jj Ml JjjJa >«i (j_-a 

4_*_nlaj ^Sj.qSI jjU 4_^j. 3 (■ <1 S’iVi (."l j-s i (jjjl m.-y ^ii3 ^j-Sc SAiUJ! 4-iiUaSI JUiLail j ^\ tM.-vV' 

a jj j..^»'l jlj-aSI ~ H 


(Jl 4_jiaj ( _3_j j )ia j_c- 4jn>«_ SI 4jt_ fy\-i jl _*_Al 4_ jÏÜ^Ij 


jjj_£ü j_ ISlaaJI j_a 


0 jjj-^ j*l' f^=d' Computerized Axial Tomography (CAT) 

i»SI 4 qS-vSI aAA (_ 5 -ic- 4 nn« SI 4.»...d^lS jJu^i-a dS-i^j^j ^aJi dll>«\ au^SI j^s 4qS~v j 

(_5^_^-aC- aLajl (^_3 (J£>£ 4 qS-vS' ^m-vSI ^JaLa ^jj I 3 jj i4ÜaJI ^ (JjULaSI 

^>«•^11 A*A/I 4_i)!ilj ajjj-a jjj£j L-luil~\SI Jjj^Ja jc- j dlSi .3*J -( _5^i.l ^ialLa Ai.1 


(^_S r* jjASI ji ^jjm 8SI <daLuü£l j8.a) Cl i~v <c.1 u^i SI Jl_^-a (^_3 L^jlsjjJaj 4 i in«SI 4jtdi!ilS (jl 

I g maj 4 nnuSI 4jtd^l jj j^ua-all j-aj , 4_ijj ji^SI a^jl.1 



http://www.dcmsonline.org/jax- 

medicine/2003iournals/lungcancer/ 

(_gj Aa-aS I (j^ aiall ajjj-a \ (80) (JSd 
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http://cpmcnet.columbia.edu/dept/radiology/eastside/cAt.html 
CAT Jl ^JoLa :( 81 ) <JS-S 


JJ® <j^' u* 3-2-6 


4jl*jüVI 4ic- ^-4 LS^J 4_}jljjja ó^Alia ^^Ic- (jlh» il' ÜA jjjj-aJI Aalxj 

JJC- \g joiaj 4 i-vmS n\l (j_j3 4 jl 4A1 (jV lillij f-jjJa £juü IgJli 4_Luij_jla oAa ^gic. 4_ia^xaiid! 

4 i-numSijII j_j3 4je2i!)U j.'u.o.al a ii.1 L-ixll (jfLaJ Lafa _4_iJ^a 


(J^>m1I 







jj!j.d! tj sia \\ jjj-* a :( 82 )cJ^ 


164 





iAjjJSoaII diUj^l (JÜaj ^ 5-2-6 


4_0j^)ia l_i& jJjj-ajJ! 4..uil.J j t jlcljjl ^ ic. SCLc- JjUai]! !i& Cdiaj 

djl d)1 Tij UjJj-^aJ L_)j_Üxall 4 _^Luaa 1I Of.Ldaj ^JJ C' n~\ t djlc 4_pl*J! IjxalSllj 


4_Lujo!_jJ lg \\ iq'i >mI ^j_i ^gCllIj 4 >m i,a\l Cll (_3J^)ia (j£- iaa\\ 4_la&] ii.1 ^aJJ i4_]j 

oCA (J lai ■ Ci (■_ iml -vlij 4_i-a3 j )]| 4 -n\1 x ,a\l 4_lajuil^jj dlli C*j t^j^il -n ^IjA 


u* 6 - 2-6 


^-pljll Cll yi ^,*|-y'ni.i J - (jjl_Iaj]l lc& ^ djVl-2>-<s ^>Al j ( ^iia]l C*J 

^Jc. £_daj jCij C'n-\ -C5 Jui_iIaUi-a]l ( ^auaj Uu3 ^ 

dllc C*J to ^)J L_ljiia-aJI d \\ ja {ja 4j_jS C' )\ >>in 4_2kjj (jjiilaliA-a 

hAj 4 joiLall C'il ls-i n\l o_^3j (jL5L« ^ ; ^lijj 4 -y m {ja 4 ja£lX Lall Cl )\ y j^ll JalsHI ^jj 

_ ( _ s -ö3j L- UuLa. 



• 4_l42j]| 4_^JIxa]| cjULuiaj 3-6 


4_ia 3^>]I 4_iillii! dll i\.a» \l {ja ajjj-al! 4 y \\ x a >■" A q ijJ-i'l CjCaC) (_j5Laj 

l’öljcl (J5:;,L 4 y 


165 






















jy-ü jt ij!j£- La ji ClULJl aóA _lS 
Output* of these promesses geniTully ure images 


4 -^llr it 

4 J 4I JI 

Color image 
processing 


4 Ji]l >LllJ 

üJtalJ 

Wave Iets and 

multircsidution 

processing 


ój^judl jjj-C] 

Comircssion 


Uu, 

Moiphological 

proasiing 


«a 

u 


Ö 1 



üj^AAll ü j Lt_1>u I 

Image 

rcstoration 




ij y_dl 

Image 

cnhantcmcnl 


n/ 


Problem c|> 

doniuin 

é j y dl 


image 

aquisition 


3 


fcicll 

Knovledgc base 


«J>dl 
JN Segnentabon 


ü> 


ójynll ciixnfi 

Representatie® 
& doscription 


3 


Object 

rcoognition 


4_idjll (^gic. ^^lill dil 


£ 

! % 

*> w 

U ^ 

I -1 

v T 

k* 5 

►. 3' 
1 ^ 
i* 

a -o 

i * 

8 3 

ï *s 

E 

& 


I -•> 

1 j. 

Ii 


image acquisition j' »jj^ 2' ^ d-1 

4_i1a*JI oAA Jl£di -LluajÏ C*J _ 4 td ~s (jc. ajji/i'l 

i-_iml~s jl^3k (_j-a ajjoilxa 4 _lö5j ^gjc. (Jjt.-rvl' Jji^a jA 


image enhancement sjj^-d' -2 

Jgdjd jl ojja-£vJI 4 _A^dl (Ji t.->lilil' (jLuu ^LCajj l^j ^üj ll CllllLadl dl) l^J Ai-djj 
4 i\.a» \l oCA ^^ic. 4 jiLa^l jaj-qj' (j m _ ojj^dl (_j-a 4 _u*A'in £jCaj«<s CllLadlj Cl tl q>.dl (jiaxj ^ic. 
Cijj] jjoljIj (JxiaJji ^ t>ij dJi (^.3 (jjJ-J jLdl (j^ JaSs dlCj ajjjudl ^ (jaldl aCLij jA 

ejj>^»\' dlLjjlla^a ^ 3 j 

image restoration sj>~di sidJ jl ^U.jld -3 

(jCuu (_5-ic. C-alüü l_ÏA (jnu Vi\' 4 _ilac. (_jdj ajjj-aJl j g lóxi Qua Vij LCsui 4 _iLadl oCA aÓ^li 
ojjj^aJI 4 _iLaC- C-Ciaj 1 .allJ _ ojjj^aJI 4 _dl*d <4 H ..^ ji 4 _i_iCaljj]! ^cL-«üll 

lACALoud 4 jlui 21 j ojjA-dl oCj^. jIcLa (Jïla 4 jjjCü cl tl 3)d.a ^j-ic-enhancemeiit 


4jjidl 4 -N \\ x XI -4 
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jjJüVI 4iL-d ^g-ic. jVI Ljjlall jjt^i II ^l.'iVi jgil aj-jfi ^^Jl 4_jLa*JI oXJa 4_iaaI £_ 2 >.jj 
j-a (J.-61 i^rvllj UlLajuiII (_pa*J (_jjj!)Lv1LmI jLaJ 4jl ^gjl <sLjbVL LgJsJLt-a LajJ 4^LaJlj 

jjill (_5-ic- p-Lu 


wavelets *•"'I >j j-dl al^lmL aJA*ia]l 4ijJ! dilj 4_aJl*UI-5 
resolution ^Lu-jV' ö- 4 CiI^jaj éjj*ja_ll <J_iiaj ls >* j 

CjLLJIj JJt-^llI }-i» t>l a-ilc- aALlmJj 

compression - ^Lul l -6 

1L& j^jj üjjfTi jj (jjj; Vil L_ij aj£ILJI Jl jlLl ^gi ^.aVLuü 

. SJLmjV 4 -ijÜaAS' band width (jüaill <juj& Jljü.1 Jl LujI 


JLd 


i—ax 


morphological processing J^Ll' -7 

uajlij (_]_lLaj ^^-3 a-lLLa jj-£ü ^^-llllj o j 11 Cjl—jjfLa (jja^Vi >mL ^'i g i 


(JJ-*-* 

j! jj^ 1 g •yjV jjfLi Uai ..o 'i ^gCill cjLLa*JI <Jjl 4_ila*JI bLa .i*jj 'ójjt^iHj 

ajjt^ail CjLajj 


segmentation *lS juil' j' <*^^'-8 

dij, il.a» II ^aJil (_j—ö j n» )j j^jaLc- ^gJ] j! 4_ijjjdl L^jljjSLa ^gj] ajj>^-»,\l ^UM.Vn aj-^ ij 
1 g Laj LLL (_ 5 -ic- Xal*j Cil qnlVill (_]S ^gi (JjuiS ( _ 5 -i*J ^umViII 4jlac- ^ 1 Irvll jV jja-all 

. image recognition jj-^' <J=- *-sj*^' ^ 

i_Latajllj J)Ulll-^ 

JuaL ajjaxaJt CjLjjSua (J-iLaJ LgjS jCijj (J-lLalSl 4jl-ac. t Segmentation ~J 1 1' VlLaC. 

Jjiuill jl Ui jj*U 1 j regional cs- 21 ^ j' boundary u J-M : oAAj^ 

..o -nIL ^g^Lux-dl (J-lLttlSl aj-gj 1 Ujj ajjjL^aJI ^g^jLiJI yJSUJlj al g J jjLla^l 

djli-Lxaj (jxajl ..o -V mij g'Ï3 deSCription Uu-aj]l 4 jUc. Lal _ ajjt^i \\ 4_iLi k l aJI 

. classification ^ 'ijuUll l 4uL& ^gi V**' uj^ cs^'j »jj^i' 


recognition j 

4jl.At.uj 4 L^j (__Ac. aLj ajjt^ill ^^3 La j.^ii» \ ^gjxuxa 


JLiJU «LI1AXJI 
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JilJÜl 4-6 


4 ni-yll CllLaSl^j-all jp» 4-C- 1 iLa^) aCjC-a-all UHl (J-lLaJ j)5.al 4jl (üj^a-all ^ja 

C_i.i lil 4_jli 4_j^)Jaj y lm j t 'Cj,W.a 4_maJl Clll j£aC^J CCjli ^jlc.1 j)j£ü 

£-La.jlLuil jjJlaJ 4_jl3 ^CC^lill 1 g °t\ 3*ij i_*1» ili (_5 jLuiJ ji jya j_j£i (Jc*-aj 4jlH aCA jya dlljjC. 

i—ijjJjlillj ^ajolJ La Cl.Wj 4jli lij] ^jjSC-all j)-a (JSI (Jc*-aj Cllliudl iai lil (jfilj 4 4JIH aCA 

i lgx-Li.jiLujl jjiLaj V cs^LlWj (Jila-all ^Uaill ciiIjIjSü (J^lciii c'n^. aliasing 

X,y (jJJjlA^'lM Cy* (J^ CllUjaJI Li.1 (Jc*-a jA CllLnaJl C^l (JCa-a jjli 4-luülljj 

(_]ljC ^^-lc- LüV 1 ll.ac. 4_)^)laj (j jS'n'i (JlVim .all (_j-a 4jl i_Sj^ja-all jj<a 

4_llc (jasj>_ll (_^-3 aCjAaa-a jaill <ÜHI (JjjVn jl (jfLa-all (jaa j)Hj cs^ aCj,W.a 

l^ij JïaJI LgilSj (gate function) “MjJ' <-l'^ cwj^ 3 ^ acjca^ 

(JCCJJ tjjUki dlli 4_lh (j_aj C-jCaJll l_ïiljLa-a ^HIL j _(_£CCj-Üll jjLlaÜI aCj-La-a j_}C. 
dlLaS^all ^ <rt yj-iiaj _j-A ^g-juiLuiVI yJ^Jl 111 j . CC^jlill ^ aCj,W.a jjc. \g I»~v j CjAa^a 

4_ajj jjiLaj _ (jCCjJill (jl 3-» ill ^g.3 aCjA ~s.a UHI jjjlja LgJLaAl (jfLaiJ 4 illall CllIcCjlill Cllli 

<r c£-^ yr® ^-n*^ <-*jj-^ aliased frequency ls-^j^' cK'^' jjjLj 

. moiré pattern j?.j* 

(j^al Vil 4_jl ^a 1 LaS c" ll 11» II CC*J 4^c-LCa-a 4jl (^gic. jjjSlill ^3 (jS-aJ 

,j-a (J-Sj (Sampling) <-—>!■ n»H 4 jl-ac. ,jj_j 4_ji Vj 4 Clll_u*JI CJLaJ 

y I U-i’il _ Li ’q3 4_i-a3^)]l II ^j_j j]|j j jjSMt (jl—J Jj-ÜI 1 Vl^o) 4_jls jik ■ lilj 

; (jjlilaC. ua£li]l 

aAjAaJI ajjt^il' jjk^alic- (_j-a jj-ja-va' (j^éal Clsaj] (1 
aCjCaJI ja^ali*ll aCA ^ja <JS1 (_^cLa^)]l ^ jIluia! 4-aa3 -il-ayj (2 

CL )~v ILl joi 4^a^d ^ali LaS I' ^juüj ^jl^jSll _jA l^Javuiji ^ja 4£. j-a^-aJ ICA ^JU 

i» \\ ^cL-a^l (_5jlua-al! ^alLj dllj^a]! (_j-a CAju ojji^> I' 4Lc-l_Ca-a ^li) 

(j-a _ JaLs CAju ^lil) 4Lc-LCa-all (jl 4Ai^)la]l aCA uic. (j^J . 'V w LuUaII iLÜi] ^jjLa-dl 

. nearest neighbor interpolation cs-^ ls (ij^' 


750x750 


jli ^1 500x500 


jli 




Ucji lij 5IÏLa_3 


^ylaSLj i 4j\ ^Vl ajjjaaaJI L§iUaj 750 x 750 L' ^T 1 t ~»>^ILj 4a]Li. 4Üjd (jj5j lllli 

Lilli liJ v 4 i\ t^-i^l 'i j jj..n II téll) (j f' o ji»..-o aCjAadl ajjt^il' jjkaalic- (jjj CllliLuball (jj5l) 

^j.3 4iLuL-a l^J L-J^jJVI I»II (_£Cl_as j )]l (_gjlm^a 4 a4 aCjCadl ajja^all ^Li» j 

(_jn5n1ill 4iÜa-a Caj 4_iL-a^l Üjji/ill 

lili 111 . Jalü ^jl yjjil ^ cidl ^ill j bilinear interpolation cs^l ^jj 

; Ula-all (_j-a 4jLuia. 4jls v(x ,y) IjjUoaall 4 laVill ^cLa^jll (_gj)"u,u.a (ji LlCajaSl 


v(x ,y) = ax + by + cxy + d. 


•(58) 
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£-Jji L-JjSV 4ÜiLa-4il £JJ^I j-a 1 g jl j-oa». jSLaJj 4-<s^l*-<s jjc- Aju^jVI ClljljliJl 


•3.ÜC- i_L-saj i_aA 2 w jl j^jiail Jauajl ja 4jli ji» Aj-mjlb Lal _ 4 ik-^-i^l 'ójj^-bl ^3 Jal5j 

nearest 4jL^)]a ^»l.} 2 U_uil bjaji j‘saall j-aj , (4j.j>A]l ji 4_ia.j j]l lal) i—a^L-allj a-lacVI 

. bilinear interpolation j' neighbor interpolation 

(4_iAb ajj-L^i II (J_*_ 2 >.) c"v jg nlb C5 -«julj 1_a (J_ac- jJiaj aliasing Ü' jbbj (J-jIsjI j 

cs-b'j sjjb^all ialÜSI j-a jjSI jaju interpolation 4uiac Jac b^l jlaj j ‘blurring 

^)j£i -ya ^l'iy 1 ^jlalb 4ji V) (J-l-^iM ^bbj ( _ s Jaaj 


; jj-aüaJl Clilc- ja\a jjj 4_uaLu<V) j<a*j 5-6 

jaaabaJI (jl- 1 

j 4-neighbor b-^'j 'öjjb^bl -blij jla p(x,y)'ja-aic bjb jl£ lil 

: ^ 

(x+l,y), (x-l,y), (x,y+l), (x,y-l).(59) 

Igjljj^. (_pa*J ^il ajllaj ^lc (_ 5 ^l blVil' £jUbj t N4(p) (Jb 4c-jayall aj& ^.a-uji 
(4-J j )laa]l) 4_1C-jill Cli-Abb^l p(x,y) <J Qjjl >all JaLiill {^AxaJi _ ajjA^aJI ^ jbi. 

: fAj Diagonal neighbors, Nd(p) 4 jjÜII j'j^Jb 

(x+l,y+l), (x+l,y-l), (x-l,y+l), (x-l,y-l).(60) 

8-neighbors 4jjlaül! jljj?Jb Nd(p) ‘ N4(p) ja (J£ (_5^ 2 Ü (_5^1! 4aiill 4c- jaya ^g-ajuü 

•(N8(p)) 

jlaS/lj jlaballj (Jb-aj'jMj _jjl Vil' -2 
1 jj^ai j^'j . ^jJa^lj jbl jall i—L jjjÜ liuu nl ^»lA qa ajj-L^i\l jaaalic- jjj (Jb-sali'j/l Jbu 

; Ul£ Ijl (jjL-salus jb_j£Ll ajj---i'l jj^jaaxic- jb J_jill 

jjjjl^la (1 

(_gjl joull j£b j b-iaia liajai jüyj 1 ag ja (_]£H jb-ila^l jb juaall (2 


; jjbbü £-Ijjl Cl)5lj <_kj^>atj 1 jl4aj 4jl3 jjbbil 4-jjuülb lal 

4-adjacency c^WJ' jjbbll (1 
^bjl £>ill j-a jjbabil ji Jlij t q C N4(p) ü 1 ^ '4' p,q 4-adjacent 

(^^bs^jll ellbjbui-a j-a aJ. Wa 4c- j<\<] a'i 11 1 -ag 'ia JSl jSalV^ 


cs-jbb]l jjLabll 8-adjacency 2 
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p,q 8-adjacent '4' q G N8(p) lSjGGI cs-Giil' £j4I t> jjG^l' ü' JG ‘ 

C^Ga^l ClAjjlLuca j-a sAW-a <c.ja-\a' ^.a'in 1 aq La (JSJ 


fGIl jjlaóll m-adjacency - 3 
: 'g' fGll t> jjlGl' u 1 JG p,q m-adjacent 

jg a "\ 1 1 1 .ag 'ia c)^l c^Ga^jll cg j)'ua.a]l 

-q G N4(p) j' ‘ 

cs-*% l s-G j <_5 jGa l>^ N4(p)flN4(q)».j-^G- jiqG Nd(p) - 

C_pa-*J -l^.j lij sl,s2 Ga a jj) j-i-aljc- j_^a j-lic-j <\< jl JLG • 

C^lGll jlaGI ^^-3 j . s2 cs- 3 6 " J-Gic. e x»». 1 ! \ ajjl — ^a s \ ^j-3 e 11 

. 8,4,m-adjacency jjGG? 


(xO,yO), (xl,yl).(xn,yn).(61) 


(xO,yO)=(x,y), (xn,yn)=(s,t) G>Gc. l£j c (xi,yi), (xi-1 ,yi-1) óujGG 
J£ll<=i<=n cs^yj n cjl£ lil . jGGI JGLJ1 aG (xO,yO)=(xn,yn) ul^ 


14».a jj£j jGcall 


c_jU& .GGjj 8,m,4 adjacency jjGGl' üG 'j] 8, m, 4 path s-> jGGI cs^y 

. m-path jGGI c? 3 Gul]' 

‘ S cs-ll j l Gj j j'ilGh p 5 q jl j öJ>^3 cs^ J^Gdl c> ^ S j' lG 3 jGl 

cG=G Xsl£ jj£jj U^iu path jG* GUa jl£ Ijl connected óAGala p,q jl JUL 

. s 


connected 


(JU-au^l Ge-j.a-N.ai Lgj cJj-aaüj cs-41 JaULill Ge- j-a>^ ^^-ajuij p 




.component 


.connected set G^~i <a G^^a^s s j]i G j <a >G ' ej& Jaia jj£j s ciül£ Ij] 

ClülS Ij] reglon GLlaia R Lüli ajjj-aa i»I' j^s G- j-a>-a R ClülSi Ij] 

.GGalLa G- ja\a R 
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cs-i j_a R (boundary, border, contour) WiWia JLWj 

. R cs^l ^ LgjljS J£ 3jSü (_5^' J R 4Üald1 


JjS/l .ij-aaJlj j-rkLMj JjLM i—LmaJl ^A l,g Lij J.SS a jjjmaJl R ClülS Ij] • 

• J^'j 

intensity WalilSlI <^-3 ^LWijl jl «-^Lia L$ii gJc. edge WaLJI ^ 3 ^ • 

. <Sk* CjIjLa« Wil J&. (j jWU Ujjj discontinuities 

;<11uia1| (j ti\jl S a 6~6 

; 3 l£ Ij] ^iLaus <Sb D ÜJ^ (x,y), (s,t), (v,w) diLul^VI L^ p,q,z 4alij Wj33 l 5 ^ 

D(p , q)>=0, D(p , q)=0 if p=q 

D(p , q)=D( q , p) 

D (p , z )<=D(p , q)+D( q , z) 

u-^' <s^:Euclidean distance W4 ^ ó^j 

De (p , q)=[(x-s) A 2+(y-t) A 2] A l/2.(62) 

(x,y) <W_aj ClljLi £_Lj (_ 5 ^l ajj^WI jli 4iL«.a,II (jjjLii JIj^ 3" <s ' ^ I 

city-block distance J' ‘-Ljjju 3^J 4 r »jdaa i I j ( x ,y) aj£j_* L-aja JiUJ i 

: U-j' cs^- 

D4 ( p , q) = lx-sl + ly-tl.(63) 

J3aj <11.21 o^J LmlLa (x,y) (j-® T Cluli Axj ^Jc. ^Ju ^^lill ajj>WI j.W 'ic- 3 I 2 <1331 a j& ^ 

:<jl ^gic. chessboard distance J' 4 (x,y) *j£^ 4 *-* 

D 8 ( p , q)=max(lx-sl, ly-tl).(64) 

J3aj <11.31 a^J LmlLa (x,y) 3"® r Cluli .iaj £JU ^^üll bjj.l.WI jujIx 3(3 <1L31 a j& ^ 
^Jc. WjaS ^aliaj JaiiJI ajjk 3 ^ D4,D8 3 ^ **>^3 ; 2r <*-lmJb J^Jaj (x,y) ojSj-a 
Willij Wil II ajjfc Wai5 34 ni-adjacency 3k UM cs- 3 Lj.ii.1 Ij] LaIj i Wil II eiiliil^_i.l 
4_am] 1 iWaj <jli (p,q ) 3 .)'W<hll 3 lj 3 ?^ 4 '*«**> lilLaS _ <aLuu3l aj& ^ ic. jjjj ajjW-al! 

. 3 j 1 Wü 1 I 3 jj m-path 4-i' ^ Dm . >-2^ J_*Wi JSj m-path 3 ^ 

f , g 33j_^ma (JW3 Ij] H 3 ' 4 ajjma <liO C5 Wtk J^l*^a ]-[ 3 IS Ij] 

a,b 
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H (af,bg) - aH(f) + bH(g) 


(65) 


^_a 1 jj_Ja -i-*-j) j .a-y-a ^gdc. ^ Its (J-al*-a ^lAaJiml 4 ^ j'i j (jli ^pj ^ 

jjjjlÜll (jjiij 1 jj^Ja -^*-j) (_5dj3 ^-a (J-ala-a]! ^1,'iVnJ 4 ■% ni 1 g juiaj ((jj-lic. 

1*»S. ^]t\ jjc- (_J-al*-4J (JjjLuJI JajjoJI (j*l*v) V (_£ÜI (_f«l*-dl t 


J^alt 4 -ylU aj JaLdVi 7-6 
Introduction to Pattern Recognition and Image Processing 


1 A£ 4_aJljosj }-»l -a ij/I jjxaj ^ i» .a j t^c-1 'ikn-ij/i £.l£2]l ^ jjj (j/s ^)3 _jA j 

Block diagrams:^^' e^jd' 
Classification & 


Image(s) 


Image(s) 



Image 


“► Processed Image 


jjA-all 4-y\l»,aj ]ai.a'ijn jjj,a'i §5 )lS^“-ü 


tajji/i \\ ji <_ 1) H ^->1 ^jdaa-iS ojj_i«a 4d Jal_AjjM j j-Lald ^4-d-j^p (_£i (ji ^ i*-AJ 

.1 g jlc. CllLllaaJl CllaJ öjjj^a yd**^ 1 öj_yu<a 4j (_JivAj jjj-all ^glc. C')\ ikadi (_5^J 

0.I3J ^ \»~i 4 jkj-« 1 g Sumi (ji (j -4 Juj/ ^dl*Jt ^gjui (ji ji JaLajj/i ^gic- <—S^pjil «UL^jla (_^i jji 

; jt’iUjo da/ij (_^i ^^ic- i_S^jCdl (_klj<« (ji] ipLuijM oi&j JaLajj/l 


learning fd*di 4Jkj* -1 
classification or recognition ^in^l kk. ja -2 

fd*j fdc. £_j>2 ja Pattern recognition £iUd' ^ j*d' j' kUj’jn j^pu 

ji dpvjj ^jJ] ^l*Jt I^j 4-uaLiJI CllUiallIj Cll_jakdl i_a^j i 4 _ 5 £.li]ax*ajn s-lSili ^Ic- (JSjoüj 4j^l 

öjLiüjll (jk-4J Cll l~s 444^3^)11 djIjLuiVi fl3.h< (JSLjA ji JaLaji ^glc. 4 _ Clll 1 jkj 

^jJk ji 4 _-dS ^da&a ji njj^a ^JaS -4 ji L_lj 'i j.a (_£j^j (JÏLaj jjl 

'éj \1 4j_jaCl (_5ÜI _jA 4_dc- t Ja-<üil (jj^-J (jl (jS-aJj (_paj 

(_j-a^l^Ii ^JaLdi 4dajd^\i 4-dSIi ji ^jkuij-dl ^laLdl kxsJlaJLuidi 4j^/l ji 
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:£y> £^4ult Js. LijxÜl J%$J' 


^.IjLxi jla-aJl ^_ya 4 llc. <_ajjtll]! Cjjj (_£CJ! (_AcJI 1^13 ; t!llLa_jia-a]l L- \\ juu£I- | 

aC^ILulajI 

SjLSyi (j-a (_^jjj- : ~'lill 4_SIJ)1 j ^jJij 4_i^j^ oC-A c.C_j (_J_j3 aj)\—ui'^ \ 4_aJljt-a - 2 

ls CjLiUfrj Scaling o^4' f'cüaL Normal Form gAJij <J£-4 Al lAAA j 

<A4 ls- 4 ”4q)4 1 ” ojLuóJ < __ s JLc- jA .<U=lLuü 


SjLiVI 2>-a (_)^a3l ..o -Nj Ci\s ..o cl^jl aCA ^k ;oJ)Aaa]! (j^ajl >^rv\l g>*a!/liJLujl-3 

4 lÏLttj ^cll (JaAill) ^CjAllI Cj-laJi LS^ - >^4iiJ 

t4 ,aK\' CC-aC) ^g-llll (^yA ojLuj^l ^^k 4j_jii]l CllLaji*-a]l (jls i ^411 A^ <—(Jl^-a < _^3 ilÏLa3 
CllL-ajIst-a]! g)*a!l\Vi >»l 11» 4~i >mI _j_] _4_Lui_ii]l 4 ~i\l ~s ji CA Vi (_5-4^ Cljl_-a_ji*-a]l diui_l]j 

oJui-a ^)-lC. L5.J-4 Cl)L-ajl*-a 1 *l°>.^ cJ Cj) (_4-uüi <—Sj*jJ! £Usi\ igjjSC J4uü 4j_jil]l 

^cL-ail! (j-- 0 i£' l.Wl Lillfrj CöJ)_iaa]I (j.o3 ~v\l (j^a ^-l»_>.'Ii j_A g]4>.cJI l_ÏA ;< ~i\l-4 

_Ia jjc-j 4 i usvt \1 ClllkiCkS Cl )\ i jaj o Cc. iCJliA ,^U22I ICA 1 g \~'i.a j 4jJ)-y^\l 


j VI JaLaiVI _jjj<a‘l ^Jlc- ^k 4-aC2lLjiA 4-lml-uil JjA 1 a Ajuji C^,jJ 


1. Template-Matching and Correlation Method. 

2. Statical Approach. 

3. Syntactic and Stmctural Approach. 

4. Neural Networks Approach. 

:( Template-Matching and Correlation Method ) AA' 

^cCaill j! L r i]l_jül (j- 4 4-C. j^-yxa (‘A 3 4JLA4' °4 a ^g-3 i lanll 4_L^^a 

;^A' 4^ l-s^xjAjsJI A *• i ) u -° cA ó* A4 ‘Prototypes 



TemplatesA'A' t> ojA=4 <A^ :(86)c£4 
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J£j Templates £* Input pattern jjLii i 

Lgjli (j-a (■ tu/i £-a 1 gYljULa 4 ^ i'ij ^)j£i (J-u 1 Tu«-i\l £-a l^jj jlLa 4 ^ j'ij dAtS j\A <■ <Tu<a 

.Ia£a j (_jjj i_iL-all jAisi i_< UrfVi 


Input 


Computer Comparison 

Pattern 

-► 

or Matching vvith 

??? 


Existing Templates 


t_<H/ill 4jjlLa;^§y^(_]SjLlü 


Classification 


jlg oAj^_ja1! £A (jjl&Jj 4i (JSuul 4lklAll 'éjj^ll 

4 jjiikLS <ai 3 ^yiaaj j pixel by pixel 


4_aj^)ia]l oAJfc ^j-3 oA_l^j]! 4jj» ..o \l 4A_a. 4 _liIAjj 4\g m 4_£j^)la 4_aj^)la]| oA-A j naM 
dül£ Luajt^rs j 4jjlLaJI jajla-a AjAaü 4iLAa'^lj <■ Tu«-i (JS ja Ai-vll j\ likVI 

-y.a\l (^g-ic- '_3j »M\ 4_aj^>Ia]| oAA llaAklLui! 5l!La3t [CIiIAjjuü (J^Vi 4lklAll Üjj^'l 

oA-^lj (jl j iijl ^ (jLlkal ;t_ijjoilaJI j\ g •> ^g-lc- ls^ ( —. ^ 'öAc. P J )^ <s (J^l Akli (jl Aj^? 

'j Lkjj j_ji . IjJ-al_S]! j£- 4_^jA 45 4-}jlj>J (jlAlaalj t4_LaLai 4_IaaJ (4 ^ ja 

[L-ilIjil! o AA (_]£] 4-a J)5UI 4_ii)J>aAj! l" ll ~\1 m,a\l 


:( Statical Approach ) 


set of (_>£ijl*-a-kJ! ,3-a 4_c- j-a>-a 4 tuljJ pattem <—S-La jJ t4_aj^)Ja]l o AA 

Ja^j J£ f Ai 4_L *.ja <^A .4 jiji-v ^iL l^ifr j .«j jl (j£^l jfeatures 

;ojj^ail ^Aa jj La£ feature vector u-ajL-aiJ i> <^5pattern 


Same 

Class 


{ 


Same 

Class 


{ 



Set of 
Features X 


Set of 
Features Y 


feature vectoro^^-^' i> 4-?Aia£ pattern JAaj;(88)J5^ 
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<2kLuiXS aJjoiaj Jj(jc- j»JJ SaIc. 

•a \ tu^al rtjJa oj 



X Y Z 


aij)^-a (_ 3 J-a\ ixa aj_y-<aJI 4 _ 2 «.Lui/s ^n«q~i ;( 89 )(-]^ui 


ijjljjAJI i(_JSoIaJI ^ixjJl 4_l2kjxs L^jJ^avj ^gAill a j \l 

ajj..^ \l ^ujjj tajjt^-» \1 ^g-lc. <—^J_l iaIIa£ j .^cJl ....l jlxll 4q)-ii,a\l t^gliuull 4q)-»i,a\l 

.IaSa j 4jJ)'V,aH i_aL-al! (j-sajLusti. 4_}3 aA^4_jxi]! (j-auU-aiJI (jjlaj lj>4 (J^j 

^j-ic- i—a^jjCill ^j.3 -Icljiij 4_Ó3 (_^S] (j-ajLu<a^JI 4_c- j-a>-a jLirkl ^g.3 ^g-A liA 4-jj* 

Ja/dll 


( Syntactic and Structural Approach) 

1 gjlc. i. 1 u>i i (j-^J t<~-alj-<a <4 x13^1 ^jÜLj iaJïS i V *UL) j )la]l eAA ^gi 

on Interrelationships or Interconnection of Features 4_mJI 
JaUiVI <-_S^)3tll]l ^gi 4 iK)A ellLa_jLe-a Lil j <■ iuxi (JS ^gi 

JaL-aiSM 1 SjJtjiS 4_Üj^)la L^^ji (ji Cl )\ i.syj J (Jl 4 <all lAJfc ^^.3 dll m'^)A]' ^)_aJ 

Syntactic ^ Statistic pattern recognition approach oh ^ 

Syntactic-Semantic approaeh.cs-*^ S-^'j <^j^pattern recognition 
jl graph tree aj>d8 baLc- JaAiJI <_iiLaj 4_aj^>la]| baa ^g.3 ^g.3 

relations 4-^j primitives j^' q* string ^ j =- 'ÏLAui 
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* Features 




Interrelationships 


Syntactic and Stmctural Approach^^' :(90)J^ 

jl (Jdlaj A_iLaC. (_jc ajliC- ^g& <■ jl AjUi-^ys ^ jljill iLijl A_iLaC-j 

éA_jjliö 4_sJU aj jlia A_uui <_5.Jc.ij1 parsing procedure s-yj*^ ji j=d 
((j jikil l 1 .,- uma ^flc- string j' graph j' tree («£* < A . u ll 

i_A ]l<i& ^ jJajj ^LiJI JL2ÜI [aJAjuJI Üjj^'I AjJ] .al jj (■ Vu^-»\1 AjJji^-a 

;AÜjjJaJ! oi& ^gi 



X z 


AÜlldt AÜjjJaJI (_Oilwolll Aji-ac- 

Syntactic and Stmctural Approach 
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( Neural Networks Approach) Aiijlal! 


(j-lj (Jj t.-a^ll c. iA^J a-lj-ic- a-l-aLtll 4_j ^ILaI 4_jlj ^ül_S ^ Ic. 4 iu«-m II ClASjulill 

^ \x II ^jAUus ^^yuj Llauoi-j j/j .JoLaNI (_, s -lc- i_S^)*jJI ^^3 (jLuiNI AjL^laJ (jj5L) La 4_iilüi 4Üujla 

4_aJl*-a]l ^IAsJLuo! (jJllj i4_Lal5LLa (jjjj^p kLa-LaJ j? j 4_1 a^]I a.3-A 

jl UllitS ‘■"'' ^ 'yj jl CllLaJl*-a ^ 5.2 ^15 4, -sHat-all bLlA t-l^lj CIlSj ClsLjLni] 4_jjljlall 
(jl jjl Cllli Cl>jL«aj (jjj^jla qC. lg ■>>»» n (Jj-aaJJ j ^,‘m.Aj ^A jlSjUodeS -i"'l j°j)la 

,4£a^I 4jUc. f-Uiii i."iiiu>i ^'jweights 

^_j5j 3 4 ) II 4S n«ll (Ji>.^j pattemS (j^> j-a>.a JaLajjM J)jj.a~i (Jla-a ls^J 

c" \\ ]Lc. j (j^*-® A.al tiiÜa l^jl _jjl liH^j 4 n>.->»ll 4S ual' 


Input 
Pattern 
during Net 
Training 


X3 




X2 




Image 

XI 



Weights 


Neural Networks Approacfrdu' jlI kiijUI ;(92)<JSoi 


11a <. 1^j 3 (jl jjj/t (_ s lc. f.lijj pattern ^SumII <■ ,i*j 

t-^'li 



Neural Networks Approachk*j'jl' i , iju^'il l;(93) JLi 


;sjjj-all (jljli <_fll^ jaLwuj Jjiaal ij.lj.la. 4_j,ajjl ji. ^hVutib Sj^ua jjSL wü 8-6 

(j-a (_£.ÜI ji 4jt_u-a]l ji IgJLLa^j ajjt^ill djlibj ^gic (Jjt.-rvll 4l^.j^i (jl 

l^g J^l (j-a (Jjjflaj ^Jaioü 4jjla. 

Jt *a ic . CjUUj C5 -ic- Jjtt-avaJ] L$J (SCANNING) ^J^® 4ulac- pl^^jj ojjtLtiill JLLaj -1 
. (Decimal) ls>^ dl fld^b y^> j* üj^ ^ é^lc j (Pixel) ®jj-^l ^cAjt 

<_ 5 "H (Decemal System) ls^U ül' cy> i jj-t-aH CjUUj 

. (System Binary ) c^ 1 ^' 

jij Lajj t ybl-üil' j»UajH (^i ejj 24 <^1 ajj^l ^ (Pixcel) ü) 

^ _A j 4_yj5u ^ _ 3 ASjIuIü _a 4_i_ uiLujI (jij_II Clljl_j jj_a (jj_Slll _C- ^>J-<a_ic. (J_S 

. (RGB u'jH ^) jjjVU>üVU j^\ 


lil 








































j_j jJ J£3 4_jj^2l aAu2l (jl_3 4 y 4_j 4_juaLi. i"il 'ij § j _jlVI aAA (J^l (jts 

.(255 _0) oh ^ c j'j 2 

) cs^^j üj ^ cs-3 U-jJ pp f jjsj (Pixel ) j- ^ ' 1C - 'óejUUj jjp. ^ - _?. 

(j-aLiJ! ^-^.0^)2' 4 -n\ 1» .21 *Jp-j . cK' j-a!' cji liBjj (Buffer Image 

; _jA 4l^j2l bA^j 

forl:=0 to image 1.picture.height-1 do 
forj:=0 to image 1.picture.width-1 do 
begin 

z 1: =image 1 .canvas .pixels [ij ]; 
for k:=l to 24 do 
begin 

if zl mod 2=0 then 
begin 

if k <= 8 then 
r[ij]:=r[ij]+'0' 
else if (k <= 16) then 
g[ij]:=g[ijl+'0' 
else b[ij]:=b[ij]+'0'; 
end 
else 
begin 

if k <= 8 then 
r[ij]:=r[ij]+T 
else if (k<=16)then 

g[ij]:=g[ijl+'l' 
else b[ij]:=b[ij]+T; 
end; 

zl:=zl div 2; 
end; 

sl:=r[ij]+g[ij]+b[ij]; 

end; 

4 -vil AAc- AjA^Aj ^ (jj] i-2l!jaw AjAvj ^gic- t-Aaii-a ojja-a ^))2ln (_j5Laj 

JjAjj 4_LajjljiLj tA <2al_ja2l Aj.Wil 4a>.jVu«21 ^jill (JjlVi lAA*Ji 

. (Laplacian operator) cW*-* J5U t> ^ 'Sn.2 i sa^VI 
t2a . jjLuüI! ^jjLLs (_j^s ^üLa (24) 5liL<s ^jjli2! aac- ^Iaü 2 (jk^j ([ 

j| A -*>2 t_alÜ-aj Ijjl (J2jt2! lg iS^aJ CLua. I^jIa ajjt^iW jj2ui2I 

CjIA Jjj-all ^))2«2I t2s jl Ujjti'l a!^)2I jjj.21 ^_ya oA2*-2I 42^1 

.(BMP) 2ALaVI 
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* 4 2l 2 l t ** L»-V W \ 1 A "V U '*-i /jï ^ *Q /. ö I I \ & i v-»l ^ U ^ \ \ 9 /\U d 11 rtr. 

. AjjIUjV' 4_aJl*_aJl _| 

xi ^JJ 4_L)jiüj aj \1 ^j.3 (jiajX- 'ie- (JS CllLLlJ i. '•vti.i ajJaiJI ejlA ^JJ 
^ _ 24 ^jjLLall (jl lila 4_3V (4*6) öAac. 1 <iujj <—ij^^i Ajujfij 4jjUj 

; ajlr^l' o^J ~n\' 


W:=l; 

for fl:=l to 4 do 
for f2:=l to 6 do 
begin 

hl[fl,f2]:=sl[w]; 

inc(w); 

end; 


. 4jb<ti<LaJlxAÜ -i_j 

«wijii-a j! a-lac-i La Aj] 4_iLac- ^^A 4jt_iLal! 4A]^)la]l (j)‘^ »<al' <_ 5 ^ 41^ ^aI ^nan 

4_liji]l 42aiaJI qC- LaLaj 4 dl-y-a 4 fi\~N ^gic- ^gJLilljj 4jj^>.^»o\l aiA 

aJuJl^JI bLa ^gic. <—(j^-a)^ 4jli 4 ■%mlljj 4_iL^aVI ajjt^illj 4-uaLü! 


; 4jj^I Cll'^laJLi bLa 4 -vil »,a\' 4 i\,ac. ^jAajj (j^-aj 
2)^-aJ 4jli 4*6 f»>**> alll j ajjjaüJI (_ya^)C- j>r-i~ic. JSj 4_x*aUdl 4 ijl V~i\l ‘Üj'U.^i.all (j) _ | 


Jj-ac. i_° ■ 4 x i 

i_Lusa -i_j-ac- 4ju-k^aj Lgjal^a 


4 N 1M 1 \ \Q dil \l % » (uy^ll 4 




;Ua jjjlU. a^jjj (Swapping ) J'^V' «■'j?>] .2 

4i_j3a^i-aSlj 4_x«aliül a-laC-SH (j^J La (JIAjI 
4jj_jaj^xa!lj 4 i.si\ -n\ 1 L-Sjijw-raJI La (_)iAj\ 


i ^Ua2l l^JaUSj 


(. '4‘iVi 4julxa jjL'In 4_iLac. A^jj 4ili ón\\-v\l Lil£ ^j 
; 


for fl:=l to 4 do 
for f2:=l to 6 do 

hcl[fl,f2]:=hl[fl,strtoint(editl.text[f2])]; 


179 












: güUill 4 ylU all - _a 

^jjj a^aAdl a-liA^l! 'ójji/ill 1 g x ‘^>jj Ia^LuÜ Jixa CjULiJI 4_ilac- 

; 4-JIj]! i—)' j1tv\1j 

; jA IgJ ^y-a^d' f.J)^JIj 4_pl^i <3_jiu<£u» ^glj 4 Til Vi\' ji/i i» \l ka_jiL«£us a-ilc-j ^ ] 


for fl:=l to 4 do 
for f2:=l to 6 do 
S2:=S2+hcl[fl,f2]; 


; _jA l^J (j^alidl aJjsdlj (^^.J.axl\ ^Llaill ^Llil! ^Ualll ^ja ( 2. 

for k:=l to 24 do 
begin 

if s2[k]=T then 
ss:=ss+p; 

p:=2*p; 

end; 

aj <1 f. J>adl ^_gi \ oAlAiJI kljjoiaJI 4 -ai4' o^A ^ij (3 

^a^jjjldiya.lj.laJl 

; jA 4_j (js>\ y \l ^y-a^d' 

image2.canvas.pixels[i,j]:=ss; 

ajjt^ill j iq >m~i 4 y \\ x a 4 i\.ac. f.l^)^j klLa> ^gi Clba-l^J-ojl 1 g y_u>» jj ^.Uaill Jjjjlaj (j] 

(jjj jLuöjVI ^ja jl ^>jc- (j^»y> m\I ^glj l$JLuijl (jj*-a ^->yy ) 4 n»,a 

_4ijjüJI jl ^jiUWi.a\' 


a-ila-all ajjj-all) 4_iL-aVi a^l*lmlj ajjt<-i\l ajlA tllULn] léla 4_iLac- (jj 

4 \~i.a~i.a\l ^Uaill 1 g joiaj j^A ( _j jA c£lA 

ajjA^ail 4l^.^a 

( 4 jjl g i\l 4 y II x .all t 4 ikutijll 4 y \\x .all t 4j1j^\ 4 y \\x .all y>jj.^ll 4 y \\ x a 4l2k^)-a 
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lijkuLA öjj^a JaIj ViVjflj Aaifljall Ajjj^I) LjIau jül jaLuu 9-6 


llA 


o*-a jjjA) LgJ ^ Vii-all 


l ^ 


i'SM 4_x_ula t_ 


(jLi éllkk al£i a11 4_^jI.}]I 4 >g\\l 4_*4iiaJ jjLjj 

4 ;A,all 4 'Ng 1\L jjLLa jjjSü La talie. 4jtf] j C5 >uj_jill (Jfk^JI ^1 j^lLuol 


4_ij^)*JI 4_*ill dll .anjAll ajjoiaj (jj 

pK'i A (J_i3 (_j_-a I g'aLa 4 _Üj jia k- 


(V0Wels)(^J=^') dlL-ajj_j3 LaA (jjjjuij‘lj (jjxu.a.9 ^jJI ^.n.ifl.i (jj <—ijja-all <j-aj 
^J1_C- 4_£ij_i-a kÜUa L_jjjuiia Igiljkkj jLLaJ (ConStcUlts) 4 l8l xall ClsLujjilIj 

t ^1 jA.1 Jüc. Vij^a 4 jlLó 1' (^Ij^JI (_g^) -%.all) jLulaII ^ >>i j 

J_Ja 4_9Uall L-ljm La jjl—J 4_ijUill jLiaJ <jJ-^ ^j-S 4_ilalj jjjAi LgjIjJjJ 

lilL^jj illli (jj-Sj ^LilLji ^1 Xic- \\ jLulaII (j-a 4klÜ-a jjlaljA (■" )1 >.st\ ƒ9j| 

j»jiLll C1l3_j 1I <- ’l \l~v jj i"il jilSl j ^j_éa_jll 4 Lh (jjAj 4éij>.-> \l ^ _^aül -y\lj 4_Jlc. 

L^aaI JJj& o^c 4_i jjjj (ji]lj (Duration) c^j^' jaVL ls^II ciijj-all 

pK - '/''! (J^T^ >m\I 4C-jajj 


4_aAÜutaJl 4_jjtliLajjjillj Sjj^ail i üC' jj 

illl j ajjj-aa (ji ) 4 ii ojjA-a ^gJI dutS £-_^j (jl jjA 1 g (nkn j-aJI ajjj»<a]l (Jjj^j 

jj- -Al (jxs £-^i]l ÜA éjLj'A.a £A jilüLiAll (JaL^H 4jjlAaV éllij _ BMP 

4 iL^V' CjULllU jjLuü j! )-»» C ll i/a jjl (jV ^ l^jl 


(Phonemes of stopping) 4_iiajj]l CjLaij^I > « l Aia <■ < UW <±uiiHj Lal 

JLili Jj^Ji ji Lak. ka Aiklaa] ! Cjlj^akll (Phonemes of attrition) CjLuj^alIj 

(jfi ll' ^_jjj a a^^2>. l" n~v (j^s 4^a.'|-y~u l . l ^|| djLajj^ill 4j^j>iaJlj 4_ji9^/l (jküll ^5I_^ 


A-ij^jaJI 4jtil! 4-i)jt^ill AjStSlskVI j 4_ja9jj]l Cll-aljill ^l_jjl i(4) j»3j <Jj-^ 


,-.i .. An 5 •. 


4 

_kaki (j_Laill ^_9 Ija 



r 



(_5jLj 


LS 1 ^ 



15^ 

lii^ 

. 



C5^ JJC- 




Cj Ja 


él 

(J 

s 

L 

15— 









f 

p' 



L_J 










C5^ JJC- 


L-fl 

(Jj 

c>“ (J-a 

(A 

c 



r 

Ë 










% 


IS 2 -^ 



i j_ya 

j 






(_5Lj ajj^^ (JLa*JLuil (j^aJ lil )**> Aha ji (jJ*-a ~s V 4 <{ iLioll jjt^ill 


Cül£ 


(Duration) (jLs <—kLajl ^->^1 <j.l.ü 3L Lal i éjl sjj* ^Ijjuj 

4_i93jj]l Clllj_j_aVI k. (_gj aj ^j-jJIj k^a.'i'v’ni.i o\l ajLü-a]l dll_ajfü! L.lm aJlJl \) (jkJI j_A 

. ajSISI^VI cil^VIj 
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; Ajj^l dlLlLmHj \g j 

ic. (_]£ CjUUj l^J (SCANNING) a_i1ac. éjj^ll (Jilvi -i 

. (Decimal) ls j2udl ftkiL ax. ^ j* j L» éix. j (Pixel) »^(Ajc- 

^Ikil! ^21 (Decimal System) csj^udl t> CjUIij A i li/i (JjA_2 ac- -L_l 

jj 24 <2^ (Aj *cA (Pixel) J5 a' (Binary System) cs24Ü' 

^3 aS yi>iix> <jjluLuj! (jljli ciAli) (_ya^)c- j..^i'ic. yjj Lajj . ^LjjJI ^Üó2! 

ü'jfri l>* <Jj^ cM 4 (RGB ü'j^' f^) LSjjVl‘ ja2>.Vi j 

0) (jjj G ^ j!j 2 «wijlui (jj] (_]£J <jj^ISI ö^juJI (jli <=kjllSljj aj AjusoLsl dh § j-N->j 

.(255 

(Buffer Image ) y4=^j ü_>-» ^ A 3 f sjULj ^ J ^ 

; _jA Ali.^21 a.Agj ^-v.a^)2' A y\\x a\\ aJ>2vj . Aii.5UI Ji.lj-21 ^ A-al-lüuN t21ij 


forl:=0 to imagel.picture.height-1 do 
forj:=0 to image 1.picture.width-1 do 
begin 

z 1: =image 1 .canvas .pixels [i,j ]; 
for k:=l to 24 do 
begin 

if zl mod 2=0 then 
begin 

if k <= 8 then 
r[i,j]:=r[i,j]+’0’ 
else if (k <= 16) then 
g[i,j]:=g[i,j]+’0’ 
else b[i,j]:=b[i,j]+'0'; 

end 

else 

begin 

if k <= 8 then 
r[i,j]:=r[i,j]+T 
else if (k<=16) then 
g[i,j]:=g[i,j]+T 
else b[i,j]:=b[i,j]+T; 

end; 

zl:=zl div 2; 
end; 

sl:=r[i,j]+g[i,j]+b[i,j]; 

end; 
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jUfrüj Female (8) j Male (8) f^ó(16) CjI j^aS (Jj-v ■ «j Clna. 

(jjjj (5) (JjAaJIj 4Ó3jj]lj 4p£l£lóVI CllLajj^jÜI ^gic. Ig'qÜVn C'il,a\5 § ^IfilLa <J£lt 

1 a \j . Q~1 j L ** ^ 


4Ó3jj]lj AjSISlÓ^I dlLajjjill ^jJc. Cilól£]l;(5)(J jAa. 


Cl '1 

4 _JS1! 

4Ü jlxLa]! 

lp 

^ ^pc- CA p-aj jaxüa (j^AiSjJ ^^ic- (gj~laj 

i4a=>. 

1 

Un voice stop óf j-£- óp 3 >j ópj-^> cs-^ lS 

sounds 

Ó3 

2 

Voiced stop sounds ófóp 3 y óp cs^- i s jp^-j 

d^. 

3 

4c.jAiJi-a ^pc. 4 iSl£lia.l CAl p-a! 4 j59 


4 

j-<ujia /jólSlól 

£Jjy*a 

5 

^ ^£>11 dlj) j ^^ajuia ^1C- *s 1 djjjVrfO 

LP 33 

6 

^plC-j)Am<a (jjSl£ókl £• jauia ^pc- CLl^p-a 

lp 333 

7 

djj). ^-^ajuj-a ^)__ic. djj) ^-^ajola ^)_ic. ^ 1 djj), 

^^ajaa 

C-iSjüJ 

8 


4\i-nÓ A*j CAj^b 4j-aLiJ! ClóLala-dl (_j-a <_aUl ClsULiJ 

Lcaji (Binary system ^Uaill 4 ÓjaA a*j 4 _iL<a'il sjja^=JI caULj ^1 4 óLcalj 
( 6 )Jj^=Jlj ‘ öjjjuall ciiULpj (j-aliJI <~_kUI Ajlgj <^1 «wiLJI caUUj ^c-«^ ^jj eiii 2 k 

lgj5Lal*-a i 'jj>al£lLa]l ^ya (jjjjl Igslin ((j.-»qV)4 .aKl' ClÓLala-a ^»j 3 ^jCajJ 


Igj^Lala-a ^-a (jxdSoJ! (_j-a (jpjjl ((j*oa3)4 ^KU dl5Lal*-<s ^ü3 ^jCajJ ^lüH (6)<Jj-^-^ 


(^JjLill ^aa-ül 

Cll5Lal*-a]l 

Hl 

HA 

68 

63 

Jj£l! AAc. 

1.6837188208714 

1.5587301587314 

cs bajli aAM 

5.24296675192747 

567.259489414091 

^ótsull 

0.134057971014511 

0.15217391309199 


171.654874090915 

203.796046223512 

^gjuiL> mV ' JCa-a 

438.90161801911 

538.168002302869 


40.464424903181 

117.22657992891 


2.18937031118986 

3.842195215932 
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; i_kLall 4^jVn«.a\l iAALal*-a]lj 

Ij^aül) (jjjjli AlUall 4 _luü , \ 

(J-a!^*J! (j-a (Amplitude) elljjk^all £jjjj ^ jjilill 4-JJj^all ojLoi)n 4ÜUa (JiLaJ 

; élÜ j’ikajJ 4_l.il*-a]lj . f ->\8'i.a\\ i,a\l j’tjAajJ 4 a$ .all 


N -1 


En = ^ \X ( m).W (n + m)\ 


.( 66 ) 


; LaAk- 

c" )l 11 » \t jÜal (JÏLaj =N 
CjIjUaVI AAc- (JiLaJ =n 

(m) ejöjLij Jiaj = X(m) 
4-aAÜjiAl! oisUl (JlLaj = W(m) 


cs^« ( 10 - 20 ) <j£ £j'^ jUaj (J 1 S <ii& ( 200 - 100 ) c> ^ j'jij aac. 

_5_ijlj 

jj~s.a\\ <2».^a SjLuAl ^ i" |,Wi 

4j.il*-a]lj ‘((j-^J)^ (jj A*j "o ja (_]£ ^ ojUÜ^U ^IsIaIS! i" l,1\ i) 

;élli ^jJa jji 

Zn = |sgn[X (m) - sgn[X (m - l)|w(n - m) 

Sgn(X(n))= 1 for X(n)>0 .(68) 

-1 fnr Y^nVn 

; LaAk- 

.(n-n-1) ü£ 2 ja=u l $ (jJalilll 

[X(n)]#sing[X(n-l)].(69) 


• ïM [Fs] *—^ \p jAa-aj [F 0 ] AAjj tilllali öjUj) dül£ lila 


Zcr = 2F0/Fs .(70) 

F0 = ( Zcr * Fs) 12 .(71) 


: 6* .3 

ojjA^aJ ^K'i.a\\ o-AaÜa-dl ^gJaajj Clljj^aU Cllljjxj j4i*aAl! (_>aj^^ jZsx') 

(_JSküj (^jLaJ^i JaijAa]! ^ lAjIjjiAll ^JLxujIjJ 4ÜUa ^k CIiIjjxA]! oAia. 

;éÜA ^Aajj AJtill <ÜAl*-all j jLuuall 
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iV-l 

Mn— JX{m) * W(n +ra) 


m 


(72). 


:(Hamming Window) ^ Ci^U ovu^l l aiaUll UI 


0.5 - 0.46 cos( 2 7rn /( N - 1)) 


W (n) = 


0 


otherwise 


0 < ?! < iV - 1 


(73) 


jSj^afilIj ^^uall i flUII jj*‘ 

; 4 _iMI J^j-allj 

ajjt^-ill j.-Vic. (_JS CjUUj !■_ iy >« oj)ts\| ojiA ^ ; 4_jjIjl1j'^I 4 y\l«,al' -i 

c-A' 

; ajlrva^-J (j-aaUJI pJ^JIj (4*6) öAaC.1 4JLujj 4 jjl n 4jjb^ixa 

W:=l; 


for fl:=l to 4 do 
for Ï2:=l to 6 do 
begin 

h 1 [f 1 ,f2]: =s 1 [w]; 
inc(w); 
end; 

; 4_iLlujj]I 4 y \1» .all 4JU^«-L_i 


i ajja-all CjUUj ^glc. 4jUj-all e2l& ^gJc- 2Lai*j 4 yl yjj ^Uaill aa-liS (jl 

atiy'i 4_ij_jl 4 )-i\y ^Jc. 4J3j l U.'~».a\l a^A (_3 jq ..o ji a24ac-i (jjj U (JUI 4 lUc. Uj 

t a-li-^dl ajjt^ill ai* ^gic. <~-8 j >*j]l (jSajV 4ili 4 y mlbj . 4_iUaVI ajjt^ill ^ 4_iic- ClülSi Uc- 

; <LijVI tllVUJb ajlA 4 y\l» ,a\l 4_iLac- (j^AJ 

; 4ij t u* j i.all i j)Sö ' 1 


21 j-aC. I _a . ^ 4 * u \ 

l a- 2 j-aC. 4* u 


: (Swapping ) J'4?V' .2 

4ij3t^ix>\lj 4 t^il y \| aJLac-S/l (j4J U (JUI 
4J3j)Si»^'i<a\\j 4 ksi\ y \l i_3j3t^i\l U (Jl-ljl 
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gjyjlÜ (. qliyi 4julxa jjq/In 4_iLac. A^jj 4jla ^jjalLaJl U]£ 

; (jjjjiaiJI (jasliJ! ^y.a^)2l a-Jjadlj 


for fl:=l to 4 do 

for f2:=1 to 6 do 

hc 1 [f 1 ,f2] :=hl [f 1 ,strtoint(editl .text[f2])]; 


; ^lUll jl^Jaj j 4 y\l »,a\l 

Clll jlrv \1j a^)l>.a<aH a-li-laJl 1 g » J Ia^iS>h‘i Ji*j dlULidl 4 ilac. 


kdUl! 


; jA IgJ (j-alidl ^ y.a^)2' aJ)aJ!j kpLsJ 43j^.<->a 4 jjl Vi\l ji/ii» \1 <3_jij-ai-a öjlc-j (1 


for fl:=l to 4 do 
for f2:=l to 6 do 

S2:=S2+hc 1 [f 1 ,f2]; 

; _jA (j-aLiJ! ^ y a^)2l aJjaJIj ^Uail! ^Uail! (j-a 


for k:=l to 24 do 
begin 

if s2[k]=T then 


ss:=ss+p; 

p:=2*p; 

end; 

4j (_^£u^ri-a]l a j>.Vi» \ aJuAiJ! 4-aJsJI a^A 

; j& 4_j -vit ^y.a^)2' i (a^jjlL<a3l)a.l}.lajt 

image2.canvas.pixels[i,j]:=ss; 


;ajj>^i\'j <_iLdl jaijJjj tils 4fïkj<a 

; 4_}Jtj]l dlLLajdlj (_]!LaJJ 
ajjt^ll (Jalaj 4_alac- ^ 

(4jjl$jll 4 y \\ » a\l V 4 4 y \\ »,a\l t 42jS/i 4 y \1 »a\l )ajja-a3l 4 y\l » -a 4 ilac. ^ 

tili] j>,^\Ha)u (_5i3! ^jiLuüllj y ^lai-a3l (jjjjSl*-a ^1,'iVnul £-a 

ISa.V 


^Uaill (jjjJaJ ellljliy (95) \ filrv-al' 
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o^Lius sjjj^a (J^lj (—aLs (_J-aC- ^ ^gjLlmjVI lilrs^ll (95) (J^ui 
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• 4_iLaC. (_)^ ii)\\j 



Cipher image 
The key: 261534 



Decipher image 

The inverse of key:315642 



Cipher image 
The key: 416235 


Decipher image 

The inverse of key:245163 


(128*128 ) <- 4_iLaC- ^iajJ (96) 


j’cjjliu ÓJc- 
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(j>s (10*10) ^~n ^JaLaJ 4-ljjil! ajjt^ill ^aÜll (4)<Jj-^ 

J 31 jliMI (JlÏLa ^^3 A^a.W’uMxali 


pixels 

PixO 

Pixl 

Pix2 

Pix3 

Pix4 

Pix5 

Pix6 

Pix7 

Pix8 

Pix9 

PixO 

14929332 

14929332 

14929078 

15060664 

14994871 

14863285 

15060405 

15126198 

14994867 

14994867 

Pixl 

14929587 

14863539 

14929078 

14994871 

14929078 

14797492 

15126198 

14928819 

14863281 

15060660 

Pix2 

14929332 

14863539 

14929078 

14994871 

14994871 

14929078 

15060405 

14928819 

14994867 

15126453 

Pix3 

14929332 

14929332 

14994871 

15126457 

15126457 

15126711 

14863026 

15060405 

15258039 

15192246 

Pix4 

14863539 

14929332 

14994871 

15060664 

15126711 

15126711 

14928819 

14994867 

15192246 

15258039 

Pix5 

14863539 

14929332 

14994871 

14994871 

14929332 

14929332 

15126453 

14797488 

14797488 

15192759 

Pix6 

14863539 

14929332 

14995125 

14929332 

14863539 

14863539 

15192246 

14929074 

14732208 

15061173 

Pix7 

14863539 

14995125 

15060918 

14995125 

14929332 

14929332 

15060660 

15192759 

15061173 

14864308 

Pix8 

14797746 

14995125 

14863539 

14995125 

14995380 

15192759 

15061173 

15192759 

15324345 

14930101 

Pix9 

14863539 

14995125 

14863539 

14929332 

14929587 

15061173 

15061173 

14929587 

15127480 

14733237 


194 


























o!ilc-i (JjAaJ! ji.sï\ \x \ 4_}^)jai*J! ->jq\\ o^IaLLaJI 4 ijl Vi\l ^jÜ]l (5)<Jj- 


pixel 

PixO 

Pixl 

Pix2 

Pix3 

Pix4 

Pix5 

Pix6 

Pix7 

PixS 

Pix9 


001011 

001011 

011011 

000111 

111011 

101011 

101011 

011011 

110011 

110011 

PixO 

011011 

011011 

010011 

010111 

011011 

011101 

011011 

010111 

011011 

011011 

001111 

001111 

001111 

001110 

001100 

001101 

001110 

001101 

001100 

001100 


000111 

000111 

000111 

100111 

100111 

000111 

100111 

100111 

100111 

100111 


110011 

110011 

011011 

111011 

011011 

001011 

011011 

110011 

100011 

001011 

Pixl 

010111 

010011 

010011 

011011 

010011 

010101 

010111 

011101 

011101 

010111 

001111 

001101 

001111 

001100 

001111 

001110 

001101 

001111 

001101 

001110 


000111 

000111 

000111 

100111 

000111 

000111 

100111 

000111 

000111 

100111 


001011 

110011 

011011 

111011 

111011 

011011 

101011 

110011 

110011 

101011 

Pix2 

011011 

010011 

010011 

011011 

011011 

010011 

011011 

011101 

011011 

011111 

001111 

001101 

001111 

001100 

001100 

001111 

001110 

001111 

001100 

001101 


000111 

000111 

000111 

100111 

100111 

000111 

100111 

000111 

100111 

100111 


001011 

001011 

111011 

100111 

100111 

111011 

010011 

101011 

111011 

011011 

Pix3 

011011 

011011 

011011 

011111 

011111 

010000 

010101 

011011 

011000 

010000 

001111 

001111 

001100 

001101 

001101 

101101 

001101 

001110 

101100 

101111 


000111 

000111 

100111 

100111 

100111 

100111 

000111 

100111 

010111 

100111 


110011 

001011 

111011 

000111 

111011 

111011 

110011 

110011 

011011 

111011 

Pix4 

010011 

001101 

011011 

001111 

011011 

001100 

010111 

001110 

010000 

101101 

010000 

101101 

011101 

001111 

011011 

001100 

010000 

101111 

011000 

101100 


000111 

000111 

100111 

100111 

100111 

100111 

000111 

100111 

100111 

010111 


110011 

001011 

111011 

111011 

001011 

001011 

101011 

000011 

000011 

111011 

Pix5 

010011 

011011 

011011 

011011 

011011 

011011 

011111 

010101 

010101 

010100 

001101 

001111 

001100 

001100 

001111 

001111 

001101 

001110 

001110 

101111 


000111 

000111 

100111 

100111 

000111 

000111 

100111 

000111 

000111 

100111 


110011 

001011 

101011 

001011 

110011 

110011 

011011 

010011 

000011 

101011 

Pix6 

010011 

011011 

010111 

011011 

010011 

010011 

010000 

010011 

011101 

010000 

001101 

001111 

001100 

001111 

001101 

001101 

101111 

001111 

001100 

101110 


000111 

000111 

100111 

000111 

000111 

000111 

100111 

000111 

000111 

100111 


110011 

101011 

011011 

101011 

001011 

001011 

001011 

111011 

101011 

001011 

Pix7 

010011 

010111 

011111 

010111 

011011 

011011 

010111 

010100 

010000 

011111 

001101 

001100 

001110 

001100 

001111 

001111 

001110 

101111 

101110 

001101 


000111 

100111 

100111 

100111 

000111 

000111 

100111 

100111 

100111 

0001 1 1 


010011 

101011 

110011 

101011 

001011 

111011 

101011 

111011 

100111 

101011 

Pix8 

011101 

010111 

010011 

010111 

011111 

010100 

010000 

010100 

010010 

010000 

001110 

001100 

001101 

001100 

001100 

101111 

101110 

101111 

101110 

101111 


000111 

100111 

000111 

100111 

100111 

100111 

100111 

100111 

010111 

000111 


110011 

101011 

110011 

001011 

110011 

101011 

101011 

110011 

000111 

101011 

Pix9 

010011 

010111 

010011 

011011 

010111 

010000 

010000 

010111 

011100 

011111 

001101 

001100 

001101 

001111 

001111 

101110 

101110 

001111 

101101 

001100 


000111 

100111 

000111 

000111 

000111 

100111 

100111 

000111 

100111 

000111 
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Ajj& j2| ijj^l\ A aII* a « 

♦» v Vv # ♦ 
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#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[100][100],a[100][100]; 
int mask[9]={0,l,0,l,5,l,0,l,0}; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 


199 



} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/imag dlllllllllllllllllll 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
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for(j=0 ;j <=bmp. width-1 ;j++) 
{gr[i] [j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{if(ii== 11 lü==31 lii==51 lii==7) 
s=s+gr[k] [l]*(0-mask[ii]); 
else 

s=s+gr[k] [1] *mask[ii]; 
ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+1 00,i,a[i] [j ]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 
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U.’w'u.iV 


1- cut[l] 

2- cut[2] 

3- cut[3] 

4- cut[4] 

5- zoero order zooming 

6- average zooming 

7- first convolution 

8- general zomming 

9- add 

10- sub 

11- muit 

12- div 

13- and 

14- or 

15- not 

Sol: 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 

typedef stmct{ 

char id[2]; 

long filesize; 

int reseued[2]; 

long headersize; 

long infosize; 

long width; 

long depth; 

int biplanes; 

int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
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long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd,*ff; 
int compute(int); 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100][ 100],grl[100][100]; 
unsigned char far a[ 100] [100]; 
unsigned char far al[100][200],a2[200][200]; 
unsigned char far n 1 [ 100] [ 100]; 
unsigned char color[256][3]; 
unsigned char far bl [200] [200]; 
unsigned char far b2[205][205]; 
unsigned char far b3 [200] [200]; 
float maskl[9]={ 0.25,0.5,0.25,0.5,1,0.5,0.25,0.5,0.25}; 
bmphead bmp; 
float mask[3][3]; 

/*int k=0; 

for(int ii=0;ii<3;ii++) 

{for(int j j=0 ;j j <3 ;j j++) 
maskfii] [] j ] =mask 1 [k] ;k++;} */ 

//////////////////////////////// 
int detectsvga(void) 

[return 0; 

} 

void init_graph(void) 

[int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

int compute(int xl) 

[int x[9]; 
for(i=0;i<8;i++) 

[x[i]=xl%2; 
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xl=xl/2; 

} 

for(i=0;i<8;i++) 

{ if(x[i]==0) 
x[i]=l ; 
if (x[i]==l) 
x[i]=0; 

} 

int s=0; 
int j=7; 

for(i=0;i<8;i++) 

{int l=pow(2j); 
s=s+(l*x[i]); 

j--; 

} 

return s; 

} 

/////////////////////////////// 
void main() 

{clrscrO; 
int no; 

char cl,c2,c3,c4; 

char bmp_line[1024],file_name[25],file_namel [25] 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 
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printf("enter file name to be loaded » "); 
scanf("%s",file_namel); 

cout« "##########"« "\n"; 

cout«"**********"«"\n"’ 

cout«"l-cut[l]"«"\n"; 

cout«"2-cut[2]"«"\n"; 

cout«"3-cut[3]"«"\n"; 

cout«"4-cut[4]"«"\n"; 

cout«"5-zoero order zooming"«"\n"; 

cout«"6-average zooming"«"\n"; 

cout«"7-first convolution"«"\n"; 

cout«"8-general zomming"«"\n"; 

cout«"9-add"«"\n"; 

cout«" 10-sub"«"\n"; 

cout«" 1 l-mult"«"\n"; 

cout«"12-div"«"\n"; 

cout«"13-and"«"\n"; 

cout«" 14-or"«"\n"; 

cout«"15-not"«"\n"; 

cout«" ********************* **"«"\n"’ 

cout«"****inter yout selection**** 
cin»no; 


/////////////array/of/image//////////////////// 
void d(); 

{int r=99; 

/*unsigned char far*/ 
cout«r; 

} 

long int xl,yl; 
init_graph(); 

nw=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

getchar(); 
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switch(no) 

{ case 1: 

for(i=0;i<50;i++) 

for(j=0;j<50;j++) 

{gr 1 [i] [j]—gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 
} break; 

///////////////////////////// 

case 2: 

for(i=0;i<50;i++) 
for(j=5 0 ;j <=100 ;j++) 

{gr 1 [i] [j]—gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 
} break; 

////////////////////////// 

case 3: 

for(i=50;i<= 100;i++) 
for(j=0;j<50;j++) 

{gr 1 [i] [j ] = gr [i] [j ]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 
} break; 

///////////////////////// 

case 4: 

for(i=50;i<= 100;i++) 
for(j=50;j<=100;j++) 

{gr 1 [i] [j ] = gr [i] [j ]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 
} break; 

////////////////////////// 

case 5: 

{ for(i=0;i<=bmp.depth;i++) 
{xl=0; 

for(j=0 ;j <=bmp. width ;j++) 

{al [i] [xl]=gr[i][j]; 
xlH—h; 

al[i][xl]=gr[i][j]; 
xlH—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{y 1=0; 

for (j =0 ;j <=bmp. width ;j++) 
(a2[yl][i]=al [j][i]; 
yl++; 
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a2[yl][i]=al[j][i]; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
for (j=0 ;j <=2*bmp. width ;j++) 
putpixel(j+101 ,i, a2 [i] [j ]); 

} break; 

////////////////////////////// 

case 6: 

{for(i=0;i<=bmp.depth;i++) 

{xl=0; 

for(j=0 ;j <=bmp. width ;j++) 

{al [i] [xl]=gr[i][j]; 
xlH—h; 

al [i] [x 1 ]=(gr[i] [j]+gr[i] [j+1 ])/2; 
xlH—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{yi=0; 

for (j =0 ;j <=bmp. width ;j++) 

{a2[yl][i]=al[j][i]; 

yi++; 

a2[yl][i]=(al[j][i]+al[j+l][i])/2; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
for (j=0 ;j <=2*bmp. width ;j++) 
putpixel(j+101 ,i, a2 [i] [j ]); 

} break; 

//////////////////////// 

case 7: 

{int ii=0; 

f or(i=0 ;i< 100 ;i++) 

{f or (j=0 ;j < 100 ;j++) 

bl[ü][j]=0; 

ii++; 

f or (j=0 ;j < 100 ;j++) 
bl[ii][j]=gr[i][j]; 

ÜH—h; 

} 

for(j=0;j<100;j++) 
b 11 ii lij]; 
int jj=0; 

for(j=0;j<100;j++) 


207 



{ for(i=0 ;i<201 ;i++) 

b2[i]Qj]=0; 

jj++; 

for(j=0;j<201;j++) 

b2[i][jj]=bl[i]tj]; 

ü++; 

} 

ii=0; 

int s=0;int k,l; 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

{for(k=i ;k<i+3 ;k++) 
for(l=j;l<j+3;l++) 

{s=s+(b2[k] [1] *maskl [ii]); 

i++; 

} 

b3[i][j]=s; 
ii=0; s=0; 

} 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

putpixel(j+150,i,b3[i][j]); 

}break; 

/////////////////////// 

case 15: 

{ for(i=0 ;i< 100 ;i++) 
for(j=0;j<100;j++) 

{int l=compute(gr[i][]]); 
nl[i][j]=l; 

putpixel(j+1 00,i,n 1 [i] [j ]); 

} 

}} 

fclose(fp); 

ff=fopen(file_name 1 ,"rb"); 
fread(&bmp, 1, sizeof(bmphead),ff); 

for(i=0;i< 255;++i) 

{cl=fgetc(ff); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(ff); 

c2=c2»2; 

color[i][l]=c2; 
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c3=fgetc(ff); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(ff); 

} 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(ff,lw,0); 
fread(bmp_line,nw,l,ff); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{a[i] [j]=bmp_line[j]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

//histogram(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

: histogram ».j jj 

#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio .h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef struct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
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long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd,*ff; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100][ 100],grl[100][100]; 
unsigned char far gr2 [ 100] [ 100]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

//////////////////////////////// 
void main() 

{clrscrO; 

char cl,c2,c3,c4,c; 

char bmp_line[1024],file_name[25],file_namel [25]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 


210 



scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 
for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

printf("enter anather file name to be loaded » ") 

scanf("%s",file_namel); 
int xl,yl; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j 1; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

fclose(fp); 

/////////////array/of/image//////////////////// 

getchar(); 

getchar(); 

ff=fopen(file_namel,"rb"); 
fread(&bmp, 1, sizeof(bmphead),ff); 
for(i=0;i< 255;++i) 

{cl=fgetc(ff); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(ff); 

c2=c2»2; 
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color[i][l]=c2; 

c3=fgetc(ff); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(ff); 

} 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp.depth-1 )*nw+1078; 
f or(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(ff,lw,0); 
fread(bmp_line,nw, l,ff); 
for (j=0 ;j <=bmp. width-1 ;j++) 

{gr 1 [i] [j] =bmp_line [j ]; 
putpixel(j+1 00,i,bmp_line [j ]); 
} 

lw=lw-nw; 

} 

fclose(ff); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


madian ji' j4a jUjV jj 


#include<iostream.h> 
#include<math.h> 
#include<alloc.h> 
#include<graphic s .h> 
#include<dos.h> 
#include<stdio .h> 
#include<conio.h> 
#include<stdlib.h> 
#include<fcnd.h> 
#include<string. h> 
#include<io.h> 
#include<float. h> 
typedef struct{ 
char id[2]; 
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long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
unsigned char ss[9]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
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long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp-fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int l,s; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ss[x]=gr[k] [1]; 
xH—h; 

} 
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for(int tl=0;tl<8;tl++) 
{for(int t2=tl+l;t2<9;t2++) 
{if(ss[tl ]>ss[t2]) 

{int o=ss[tl]; 
ss[tl]=ss[t2]; 
ss[t2]=o; 

}}} 

s=ss[4]; 

a[i][j]=s; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


Recorce jj 


#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphics.h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 

typedef stmct{ 

char id[2]; 

long filesize; 

int reseued[2]; 

long headersize; 


215 



long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
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scanf(" %s" ,file_name); 
fp=fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 
void d(); 

{int r=99; 
cout«r; 

} 

int xl,yl; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 
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Robert filter ^4 jj 


#include<math.h> 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
int z[4]; 

unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
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int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver, &gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen(fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 
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{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 
{g r [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 


int 1; 
int ss=0; 

for(i=0;i<99;i++) 
f°r(j—0 ;j <99 ;j++) 

{int x=0; 

for(int k=i;k<i+2;k++) 
for(int l=j;l<j+2;l++) 

{z[x]=gr[k] [1]; 

XH—h J 

} 

int sl=(z[2]-z[l])*(z[2]-z[l]); 

int s2=(z[3]-z[0])*(z[3]-z[0]); 

ss=sqrt(sl+s2); 

a[i+l][j+l]=ss; 

ss=0; 

} 

for(i=0 ;i< 100 ;i++) 

for(j—0;j<100;j++) 

putpixel(j+l 10,i,a[i][j]); 

getchar(); 

getchar(); 

getchar(); 

fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


220 



: Robinson filter jj 


#include<iostream.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,xl,yl; 
int gdriver,gmode; 
int s; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
int mask0[9]={-1,0,1,-2,0,2,-1,0,1}; 
int maskl[9]={0,l,2,-l,0,l,-2,-l,0}; 
int mask2[9]={1,2,1,0,0,0,-1 ,-2,-1}; 
int mask3[9]={2,l,0,l,0,-l,0,-l,-2}; 
int mask4[9]={ 1,0,-1,2,0,-2,1,0,-1}; 
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int mask5 [9]={O,-1 ,-2,1,0,-1,2,1,0}; 
int mask6[9]={-l,-2,-l,0,0,0,l,2,l}; 
int mask7 [9]={-2,-1,0,-1,0,1,0,1,2}; 
int max[8]; 

unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

(int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 
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} 

/////////////array/of/image//////////////////// 
int xl,yl; 

int s0,sl,s2,s3,s4,s5,s6,s7; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0;j <=bmp. width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

s0=0;sl=0;s2=0;s3=0;s4=0;s5=0;s6=0;s7=0; 
int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

s0=s0+(gr[k] [l]*mask0[z]); 
s 1=s 1+(gr [k] [1] *mask 1 [z]); 
s2=s2+(gr [k] [1] *mask2 [z]); 
s3=s3+(gr[k] [l]*mask3[z]); 
s4=s4+(gr [k] [1] *mask4 [z]); 
s5=s5+(gr[k] [l]*mask5[z]); 
s6=s6+(gr [k] [1] *mask6 [z]); 
s7=s7+(gr[k] [l]*mask7[z]); 
z++; 

} 

max[0]=s0; 

max[l]=sl; 

max[2]=s2; 

max[3]=s3; 

max[4]=s4; 

max[5]=s5; 

max[6]=s6; 

max[7]=s7; 

x=0; 
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for(int t=0;t<8;t++) 
{if(max[t]>=x) 
x=max[t];} 
a[i+l][j+l]=x; 
z=0; 

s0=0; sl=0; 

s2=0; s3=0; s4=0; s5=0; 
s6=0; s7=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


4 CjIiLJÜI ^1,'iVuuV 


#include<math.h> 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 

typedef stmct{ 

char id[2]; 

long filesize; 

int reseued[2]; 
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long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,l,t,z,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100],gr 1 [ 1600],gr3 [ 12800]; 

unsigned char far gl[100],gr4[200][200],g2[255]; 

unsigned char far a[ 100] [100]; 

unsigned char far b 1 [ 100] [ 100]; 

unsigned char far x2[10]; 

unsigned char far gr2[100]; 

unsigned char far g3[100]; 

unsigned char far zl[4]; 

int f0[9]={-3,-3,5,-3,0,5,-3,-3,5}; 

int fl [9]={-3,5,5,-3,0,5,-3,-3,-3}; 

int f2[9]={ 5,5,5,-3,0,-3,-3,-3,-3}; 

int f3[9]={5,5,-3,5,0,-3,-3,-3,-3}; 

int f4[9]={5,-3,-3,5,0,-3,5,-3,-3}; 

int f5[9]={-3,-3,-3,5,0,-3,5,5,-3}; 

int f6[9]={-3,-3,-3,-3,0,-3,5,5,5}; 

int f7[9]={-3,-3,-3,-3,0,5,-3,5,5}; 

unsigned char ss[9]; 

float maskl[9]={0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1}; 

int mask[9]={0,l,0,l,5,l,0,l,0}; 

int maskl 1 [9]={ (0,-2,-l),(0,0,0),(l ,2,1)}; 

int maskl2[9]={(-l,-2,-1),(0,0,0),(1,2,1)}; 

int nl[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 
int n2[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 
int 17 [9]={-2,-1,0,-1,0,-1,0,1,2}; 
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int 10[9]={ -1,0,1 ,-2,0,2,-1,0,1}; 
int 11 [9]={ 0,1,2,-1,0,1,-2,-1,0}; 
int 12[9]={ 1,2,1,0,0,0,-1,-2,-1}; 
int 13 [9]={2,1,0,1,0,-1,0,-1,-2}; 
int 14[9]={ 1,0,-1,2,0,-2,1,0,-1}; 
int 15[9]={0,-1,-2,1,0,-1,2,1,0}; 
int 16[9]={ -1 ,-2,-1,0,0,0,1,2,1}; 
int max[8]; 

unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

(int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1} ,color [i] [0]); 

} 

//////////////////////////////// 
void pro(); 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 
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c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

cout«"\n"; 

cout«"*l..or"«"\n"«"\n"; 

cout«"*2..not"«"\n"«"\n"; 

cout«"*3..and"«"\n"«"\n"; 

cout«"*4..meanfilter"«"\n"«"\n"; 

cout«" * 5.. medainfilter"«"\n"; 

cout«"*6..enhancment"«"\n"; 

cout«"*7..robert"«"\n"; 

cout«"*8..sobel"«"\n"; 

cout«"*9..prewit"«"\n"; 

cout«"*10..robinson"«"\n"; 

cout«"* 11 ..kirsch"«"\n"; 

cout«"* 12..histogram" <<"\n"; 

cout«"13*..proparity"«"\n"; 

cout«" 13*..Standard deviation\n"; 

cout«"14:mean*********** enter your 

^ «l» 'J' «l» 

int no; 
cin»no; 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr[i][j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [} ]); 

} 

lw=lw-nw; 

} 

fclose(fp); 
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getchar(); 

getchar(); 

/////////////////////// 

switch (no) 

{case 1: 

{ 

for(int i=0;i<100;i++) 
for(j —0 ;j < 100 ;j++) 
a[i][j]=254; 
for(i=0;i<30;i++) 
for(j=0;j<30;j++) 
a[i][j]=0; 

for(i=0;i<100;i++) 
for(j=0;j<100;j++) 
putpixel(j+100,i,a[i][j]); 
for(i=0 ;i< 100 ;i++) 
for(j —0 ;j < 100 ;j++) 

{int t=gr[i][j]; 
int tl=a[i][j]; 
for(int i2=7;i2>=0;i2—) 
{gl[i2]=t%2; 
t=t/2; 

gr2[i2]=tl%2; 

tl=tl/2; 

} 

for(int 1=0;1<8;1++) 
gr3[l]=gl[l]lgr2[l]; 
int c=2; z=7;l=0;int il=0; 
for(int j 1 =0 ;j 1 <8 ;j 1 ++) 

{int t2=pow(c,z);z=z-l; 

x2[jl]=t2*gr3[il]; 

l=l+x2[jl];il=il+l; 

} 

if (1>254) 

1=254; 

bi[i][j]= i; 

} 

getchar(); 
for(i=0 ;i< 100 ;i++) 
for(j=0 ;j < 100 ;j++) 
putpixel(j+110,i+110,b 1 [i] [j ]); 
getchar(); 
getchar(); 
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} break; 

/////////////////////////////////////// 
case 2: 

{ for(i=0;i<bmp.depth;i++) 
for(j=0;j <bmp. width ;j++) 

{ intt=gr[i][j]; 
for(int i2=7;i2>=0;i2—) 
{gr2[i2]=t%2; 
t=t/2; 

} 

for(int 1=0;1<8;1++) 

{ if(gr2[l]==0) 
gr2[l]=l ; 
else 

gr2[l]=0; 

} 

int c=2; 

int z=7;l=0;int il=0; 
for(int j 1 =0;j 1 <8 ;j 1 ++) 

{int t2=pow(c,z);z=z-l; 
gr 1 □ 1 ]=t2 * gr2 [i 1 ]; 
l=l+grl[jl];il=il+l; 

} 

if (1>255) 

1=255; 

gr4[i][j]=l; 

} 

for(i=0 ;i<bmp. depth ;i++) 
for(j =0 ;j <bmp. width ;j++) 
putpixel(j+100,i+100,gr4 [i] [j ]); 
} 

getchar(); 

getchar(); 

getchar(); 

break; 

/////////////////////////////////////// 
case 3: 

{for(int i=0;i<100;i++) 
for(j =0 ;j < 100 ;j++) 
a[i][j]=0; 
for(i=0;i<30;i++) 
for(j=0;j<30;j++) 
a[i][j]=254; 
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for(i=0;i<100;i++) 
for(j=0;j<100;j++) 
putpixel(j+1 00,i,a[i] [j ]); 
for(i=0 ;i< 100 ;i++) 
for(j—0 ;j < 100 ;j++) 

{int t=gr[i][j]; 
int tl=a[i][j]; 
for(int i2=7;i2>=0;i2—) 
{gl[i2]=t%2; 
t=t/2; 

gr2[i2]=tl%2; 

tl=tl/2; 

} 

for(int 1=0;1<8;1++) 
gr3 [1] =g 1 [1] &gr2 [1]; 
int c=2; z=7;l=0;int il=0; 
for(int j 1 =0;j 1 <8;j 1 ++) 

{int t2=pow(c,z);z=z-l; 

x2[jl]=t2*gr3[il]; 

l=l+x2[jl];il=il+l; 

} 

if (1>254) 

1=254; 

bl[i][j]=l; 

} 

for(i=0 ;i< 100 ;i++) 
for(j=0 ;j < 100 ;j++) 
putpixel(j+100,i+100, b 1 [i] [j ]); 
getchar(); 
getchar(); 
getchar(); 

{break; 

///////////////////////////////////////////// 
case 4: 

{ int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

s=s+gr[k] {1] *maskl [ii]; 
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ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+1 00,i,a[i] [j ]); 

}break; 

//////////////////////////////// 
case 5: 

{ int l,s; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ss[x]=gr[k] [1]; 
xH—h; 

} 

for(int tl=0;tl<8;tl++) 

{for(int t2=tl+l;t2<9;t2++) 
{if(ss[tl ]>ss[t2]) 

{int o=ss[tl]; 
ss[tl]=ss[t2]; 
ss[t2]=o; 

}}} 

s=ss[4]; 

a[i][j]=s; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 

{break; 

///////////////////////////////////////////// 
case 6: 

{ int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
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for(int l=j;l<j+3;l++) 

{if(ii== 11 lii==31 lii==51 lii==7) 
s=s+gr[k] [l]*(0-mask[ii]); 
else 

s=s+gr[k] [1] *mask[ii]; 
ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+1 00,i,a[i] [j ]); 

}break; 

//////////////////////////////////////////// 
case 7: 

{ int 1; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+2;k++) 
for(int l=j;l<j+2;l++) 

{z 1 [x]=gr[k] [1]; 

XH—K 

} 

int sl=fabs(zl[2]-zl[l]); 
int s2=fabs(zl[3]-zl[0]); 
ss=sl+s2; 
a[i+l][j+l]=ss; 
ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
{break; 

///////////////////////////////////// 
case 8: 

{ int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 
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for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 
{s=s+(gr[k][l]*maskll[z]); 
x=x+(gr[k][l]*maskl2[z]); 

Z++; 

} 

int ss=sqrt((s*s)+(x*x)); 

a[i+l][j+l]=ss; 

s=0;z=0;x=0;ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 

}break; 

/////////////////////////////// 
case 9: 

{ int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{s=s+(gr [k] [1] *n 1 [z]); 

x=x+(gr[k][l]*n2[z]); 

z++; 

} 

int ss=sqrt((s*s)+(x*x)); 

a[i+l][j+l]=ss; 

s=0;z=0;x=0;ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 

}break; 

//////////////////////////////////// 
case 10: 

{int s0=0;int sl=0;int s2=0; 
int s3=0;int s4=0;int s5=0; 
int s6=0;int s7=0; 
int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{z=0; 
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for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

s0=s0+(gr[k][l]*10[z]); 
s 1=s 1+(gr [k] [1] *11 [z]); 
s2=s2+(gr [k] [1] *12 [z]); 
s3=s3+(gr[k] [l]*13[z]); 
s4=s4+(gr[k][l]*14[z]); 
s5=s5+(gr[k][l]*15[z]); 
s6=s6+(gr [k] [1] *16 [z]); 
s7=s7+(gr [k] [1] *17 [z]); 

Z++; 

} 

max[0]=s0; 

max[l]=sl; 

max[2]=s2; 

max[3]=s3; 

max[4]=s4; 

max[5]=s5; 

max[6]=s6; 

max[7]=s7; 

x=0; 

for(int t=0;t<8;t++) 
{if(max[t]>=x) 
x=max[t];} 
a[i+l][j+l]=x; 
z=0; 

s0=0; sl=0; 

s2=0; s3=0; s4=0; s5=0; 
s6=0; s7=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 

}break; 

/////////////////////////////// 
case 11: 

{ int s0=0; 
int sl=0; 
int s2=0; 
int s3=0; 
int s4=0; 

int s5=0;int s6=0;int s7=0; 
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int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ z=0; 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

sO=sO+(gr[k][l]*fO[z]); 
sl=sl+(gr[k][l]*fl [z]); 
s2=s2+(gr[k][l]*f2[z]); 
s3=s3+(gr[k] [1] *f3 [z]); 
s4=s4+(gr[k] [l]*f4[z]); 
s5=s5+(gr[k] [1] *f5 [z]); 
s6=s6+(gr[k][l]*f6[z]); 
s7=s7+(gr[k][l]*f7[z]); 

Z++j 

} 

max[0]=s0; 

max[l]=sl; 

max[2]=s2; 

max[3]=s3; 

max[4]=s4; 

max[5]=s5; 

max[6]=s6; 

max[7]=s7; 

x=0; 

for(int t=0;t<8;t++) 

{if(max[t]>=x) 

x=max[t];} 

a[i+l][j+l]=x; 

z=0; 

s0=0; sl=0; 

s2=0; s3=0; s4=0; s5=0; 
s6=0; s7=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 

} 

/*///////////////////////////////////////////////////*/ 
case 12: 

{int n=0; 

for(int kl=0;kl<256;kl++) 
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{ n=0; 

for (i=0;i<bmp.depth;i++) 
for(j =0 ;j <bmp. width ;j++) 
if(gr[i][j]==kl) 
n=n+l; 
g2[kl]=n; 

} 

for(i=0;i<258;i++) 

{ 

putpixel(258,i,lll); 

putpixel(i,199,lll); 

} 

for(kl=0;kl<255;kl++) 
for(int k= 199 ;k>( 199-g2 [k 1 ]) ;k-) 
putpixel(k 1 ,k,k 1+10); 

} break; 

case 13: /*prority for all image*/ 

{ 

closegraphO; 

pro(); 

} break; 

case 14: 

{ closegraphO; 
int s=0; 

int m=bmp.depth*bmp.width; 
for (i=0;i<bmp.depth;i++) 
for(j=0 ;j <bmp .width ;j++) 
s=s+gr[i][j]; 
float mean=s/m; 
cout«"mean: "«mean; 

}}/*break; 

closegraphO; 

} /************** w 

void pro() 

{float p[10000]; 
float c=0; 

int m=bmp.depth*bmp.width; 
for(int kl=0;kl<256;kl++) 
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{ 

for (i=0;i<bmp.depth;i++) 
for(j=0;j<bmp.width;j++) 
if(gr[i][j]==kl) 
n=n+l; 
p[kl]=n/m; 
c=c+p[kl]; 

cout«"p["«kl«"]:="«p[kl]«" 

} 

cout «”\n"«c; 

} 


#include<alloc.h> 
#include<graphic s .h> 
#include<dos.h> 

#include<stdio .h> 
#include<conio.h> 
#include<stdlib.h> 
#include<fcnd.h> 

#include<string. h> 

#include<float. h> 

#include<iostream.h> 

#include<math.h> 

#include<stdio .h> 

// process(int fr,int er,int fc,int ec); 

typedef stmct{ 

char id[2]; 

long filesize; 

int reserved[2]; 

long headersize; 

long infoSize; 

long width; 

long depth; 

int biPlanes; 

int bits; 

long bicompression; 
long biSizelmage; 
long biXPelsPerMeter; 
long biYPelsPerMeter; 
long biClrUsed; 
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long biClrlmportant; 

}BMPHEAD; 

FILE *fp,*fn,*fd; 

int q,j,i=0,m,n,s,x,l,kl; 
int gdriver,gmode; 
unsigned char far 

gr [ 100] [ 100],gr 1 [ 100] [ 100] ,gr2 [ 100] [ 100] ,gr3 [200] [200] ,c,kc; 
unsigned char color[256][3]; 

BMPHEAD bmp; 
int b[4]; 
float avr; 
float w; 
float s 1; 
int thre=3; 

//int b[8]; 
int bl [8]; 
int hist[255]; 

static int r[9]={ 1,2,4,8,16,32,64}; 
static float mask[9]={ 0,1,0,0,1,0,0,-1,0}; 
static float mask24[9]={0.25,0.5,0.25,0.5,1,0.5,0.25,0.5,0.25}; 
static float maskll[4]={ 1,1,1,1}; 
static float maskl[9]={0,-l,0,-1,0,-1,0}; 
///////////////////////////////////////////////////////////////////////////// 
int huge detectsvga(void) 

{ 

return 0; 

} 

int matherr(struct exception *a) 

{ 

if(a->type==DOMAIN) 
if (! strcmp(a->name," sqrt")) 
a->retval=sqrt(-(a->arg 1)); 
return 1; 

} 

/* return 0; 

} 

int matherrl (struct exception *a) 

{ 

if(a->type==DOMAIN) 
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if (! strcmp(a->name," sqrt")) 
a->retval=sqrt(-(a->argl)); 
return 1; 

} */ 

void init_graph(void) 

{ 

int i; 

gdriver=installuserdriver("svga256",detectsvga); 
//gdriver=DETECT; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////repeat////////////////////////// 
void repeet(unsigned char gr[100][100]) 

{ 

int n=100,m=100,kl; 

init_graph(); 

kl=0; 

for(i=0 ;i<n* 2 ;i=i+2) 

{ 

for(j=0;j<m;j++) 

{ 

gr3[i][j]=gr[kl][j]; 
putpixel(j,i,gr3[i][j]); 
gr3[i+l][j]=gr[kl][j]; 
putpixel(j ,i+1 ,gr3 [i] [j ]); 

}kl=kl+l; 

}getchar(); 

getchar(); 

} 

////////////////////////////////////////////////////////////////////////// 

void display(){ 

init_graph(); 

setcolor(lOO); 

line(0, 199,256,199); 

line(0, 199,256,199); 

line(0, 90,0,199); 

line(256,90,256,199); 

int max=hist[0]; 

for(i=l;i<255;i++)if(hist[i]>max) 

max=hist[i]; 
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int d; 

d=max/100; 

if(dcl) 

d=l; 

cout«"scale of(y/d)axis="«d; 

setcolor(254); 

for(i=0;i<255 ;i++) 

line(i+1,199,i+ U 99-(hist[i]/d)); 

getchar(); 

getchar(); 

} 

void histogram() 

{ 

init_graph(); 

for(i=0;i<255 ;i++)hist[i]=0; 
for(i=0;i<bmp.depth;i++) 
for(j =0 ;j <bmp. width ;j++) 

{ 

int x; 

x=gr[i][j]; 

hist[x]++; 

} 

display (); 

} 

////////////////////// arr ay/o f /image/////////////////////////////////////////////////////// 
init_graph(); 

nw=4*((bmp.width+3)/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ 

fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{ 

gr[i][j]=bmp_line[j]; 

putpixel(j+120,i+30,bmp_line[j]); 

}lw=lw-nw; 

} 

///////////////////////////////////////////////////////////////////////////// 

fclose(fp); 

getchar(); 

getchar(); 

closegraphQ; 
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getchar(); 

for(i=0 ;i<bmp. depth ;i++) 
for(j =0 ;j <bmp. width,j++) 
putpixel(j ,i,255-gr [i] [j ]); 
getchar(); 

////////////////////////////////////////////////////////////////////////////// 

// histogram 

read(gr); 

histogram(); 

closegraphO; 

//mean 

sl=0.0; 

//for(i=0;i<bmp.depth;i+-i-) 
float n=bmp.depth*bmp.width; 
for(i=0;i<255 ;i++) 
sl+=(hist[i]/(n)*i); 
float mean=sl; 

// float mean=(l/bmp.depth+bmp.width)*s; 
cout«"mean="«endl; 

//stander divation 
sl=0.0; 

for(int g=0;g<=255;g++) 
s 1 +=(((g-mean)* (g-mean)) *hist [g]/(n))); 
float sd=sqrt(sl); 

/* for(i=0;i<bmp.depth;i+-i-); 
for(j=0;j <bmp. width ;j++) 
if(gr[i][j]==g) 
no+-i-; 

float p=no/bmp.depth+bmp.width; 

s*=p; 

}*/ 

cout«endl«"sd="«(sd); 

} 


1 ÏaII 4 -y\\» xa 


#include<iostream.h> 
#include<math.h> 
#include<alloc. h> 
#include<graphic s .h> 
#include<dos.h> 
#include<stdio.h> 
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#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd,*ff; 
int compute(int); 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100][ 100],grl[100][100]; 
unsigned char far a[ 100] [100]; 
unsigned char far al[100][200],a2[200][200]; 
unsigned char far n 1 [ 100] [ 100]; 
unsigned char color[256][3]; 
unsigned char far bl [200] [200]; 
unsigned char far b2[205][205]; 
unsigned char far b3 [200] [200]; 
float maskl[9]={ 0.25,0.5,0.25,0.5,1,0.5,0.25,0.5,0.25}; 
bmphead bmp; 
float mask[3][3]; 

/*int k=0; 

for(int ii=0;ii<3;ii++) 


242 



{for(int jj=0;jj<3;jj++) 
mask[ii] [jj ] =mask 1 [k] ;k++;} */ 
//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver, &gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

int compute(int xl) 

{int x[9]; 
for(i=0;i<8;i++) 

{x[i]=xl%2; 

xl=xl/2; 

} 

for(i=0;i<8;i++) 

{ if(x[i]==0) 
x[i]=l ; 
if (x[i]==l) 
x[i]=0; 

} 

int s=0; 
int j=7; 

for(i=0;i<8;i++) 

{int l=pow(2j); 
s=s+(l*x[i]); 

j--; 

} 

return s; 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
int no; 

char cl,c2,c3,c4; 

char bmp_line[1024],file_name[25],file_namel {25]; 
long lw,nw; 
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float n,x; 
clrscr(); 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 


for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

printf("enter file name to be loaded » "); 

scanf("%s",file_namel); 

cout« "##########"« "\n"; 

cout«"**********"«"\n"’ 

cout«"l-cut[l]"«"\n"; 

cout«"2-cut[2]"«"\n"; 

cout«"3-cut[3]"«"\n"; 

cout«"4-cut[4]"«"\n"; 

cout«"5-zoero order zooming"«"\n"; 

cout«"6-average zooming"«"\n"; 

cout«"7-first convolution"«"\n"; 

cout«"8-general zomming"«"\n"; 

cout«"9-add"«"\n"; 

cout«" 10-sub"«"\n"; 

cout«"ll-mult"«"\n"; 

cout«"12-div"«"\n"; 

cout«"13-and"«"\n"; 

cout«" 14-or"«"\n"; 

cout«"15-not"«"\n"; 

cout«" ********************* **"«"\n"' 

cout«"****inter yout selection**** 
cin»no; 

/////////////array/of/image//////////////////// 
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void d(); 

{int r=99; 

/*unsigned char far*/ 
cout«r; 

} 

long int xl,yl; 
init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

getchar(); 

switch(no) 

{ case 1: 

for(i=0;i<50;i++) 

for(j=0;j<50;j++) 

{gr 1 [i] [j]—gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

///////////////////////////// 

case 2: 

for(i=0;i<50;i++) 

for(j=50;j<=100;j++) 

{gr 1 [i] [jl—gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

////////////////////////// 

case 3: 

for(i=50;i<= 100;i++) 
for(j=0;j<50;j++) 

{gr 1 [i] [j]—gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

{break; 

///////////////////////// 

case 4: 

for(i=50;i<= 100;i++) 
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for(j=50;j<=100;j++) 

{gr 1 [i] [jl—gr[i] [j]; 

putpixel(j+110,i+100,gr 1 [i] [j ]); 

}break; 

////////////////////////// 
case 5: 

{ for(i=0;i<=bmp.depth;i++) 
{xl=0; 

for(j=0 ;j <=bmp. width ;j++) 

{al [i] [xl]=gr[i][j]; 
xlH—h; 

al[i][xl]=gr[i]tj]; 

xlH—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{yi=0; 

for(j=0;j<=bmp.width;j++) 

{a2[yl][i]=al[j][i]; 

yi++; 

a2[yl][i]=al[j][i]; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
for(j=0;j<=2*bmp.width;j++) 
putpixel(j+101 ,i, a2 [i] [] ]); 

} break; 

////////////////////////////// 
case 6: 

{ for(i=0;i<=bmp.depth;i++) 
{xl-0; 

for(j =0 ;j <=bmp .width ;j++) 

{al [i] [xl]=gr[i][j]; 
xlH—h; 

a 1 [i] [x 1 ]=(gr [i] □ ]+gr [i] □+1 ] )/2; 
xlH—h; 

}} 

for(i=0;i<=2*bmp.depth;i++) 

{yi=o ; 

f or(j=0;j<=bmp. width ;j++) 

{a2[yl][i]=al[j][i]; 

yi++; 

a2[yl][i]=(al[j][i]+al[j+l][i])/2; 

yi++;}} 

for(i=0;i<=2*bmp.depth;i++) 
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for (j=0 ;j <=2*bmp. width ;j++) 
putpixel(j+101 ,i, a2 [i] [j ]); 

} break; 

//////////////////////// 

case 7: 

{int ii=0; 

for(i=0;i<100;i++) 

{for (j=0 ;j < 100 ;j++) 

bl[ü][j]=0; 

ii++; 

for(j=0;j<100;j++) 

bl[ii][j]=gr[i][j]; 

ii++; 

} 

for(j=0;j<100;j++) 

bl[ii][j]; 
int jj=0; 

for (j=0 ;j < 100 ;j++) 

{ for(i=0 ;i<201 ;i++) 
b2[i][jj]=0; 

jj++; 

for(j=0;j<201;j++) 

b2[i][jj]=bl[i][j]; 

jj++; 

} 

ii=0; 

int s=0;int k,l; 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

{for(k=i ;k<i+3 ;k++) 
for(l=j;l<j+3;l++) 

{s=s+(b2[k] [l]*maskl [ii]); 

i++; 

} 

b3[i][j]=s; 
ii=0; s=0; 

} 

for(i=0;i<199;i++) 

for(j=0;j<199;j++) 

putpixel(j+150,i,b3[i][j]); 

{break; 

/////////////////////// 
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case 15: 

{ for(i=0 ;i< 100 ;i++) 
for(j=0;j<100;j++) 

{int l=compute(gr[i][]]); 

putpixel(j+1 00,i,n 1 [i] [j ]); 

} 

}} 

fclose(fp); 

ff=fopen(file_namel,"rb"); 
fread(&bmp, 1, sizeof(bmphead),ff); 

for(i=0;i< 255;++i) 

{cl=fgetc(ff); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(ff); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(ff); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(ff); 

} 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(ff,lw,0); 
fread(bmp_line,nw,l,ff); 
for(j=0;j <=bmp. width-1 ;j++) 

{a[i] [j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

//histogram(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 
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: mean filter <4^422 jj 


#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 
float mask[9]={0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1}; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 
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{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color {i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 
void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen(fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/imag dlllllllllllllllllll 

int xl,yl; 

init_graph(); 

nw=4*((bmp.width+3)/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 


250 



fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 
{g r [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int ii=0;int 1; 
int s=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{ 

s=s+gr[k] [1] *mask[ii]; 
ii++; 

} 

a[i+l][j+l]=s; 

s=0; 

ii=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+1 00,i,a[i] [j ]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


: prewit filter^>« 


#include<math.h> 
#include<iostream.h> 
#include<alloc.h> 
#include<graphic s .h> 
#include<dos.h> 
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#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcnd.h> 

#include<string.h> 

#include<io.h> 

#include<float.h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,xl,yl; 
int gdriver,gmode; 
int s; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [ 100]; 

int maskl[9]={(-l,-1,-1),(0,0,0),(1,1,1)}; 
int mask2 [9]={(-111 ),(0,0,0),( 1,1,1)}; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 
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//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp=fopen (fi 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4*((bmp.width+3)/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp:width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 
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lw=lw-nw; 

} 

int z=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{ 

for(int k=i;k<i+3;k++) 
for(int l=j;l<j+3;l++) 

{s=s+(gr[k] [l]*maskl [z]); 
x=x+(gr [k] [1] * mask2 [z]); 

Z++J 

} 

int ss=sqrt((s*s)+(x*x)); 

a[i+l][j+l]=ss; 

s=0;z=0;x=0;ss=0; 

} 

for(i=0;i<100;i++) 
for(j—0;j<100;j++) 
putpixel(j+l 10,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


: robertl ^ja jj 

#include<iostream.h> 

#include<math.h> 

#include<alloc. h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string.h> 
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#include<io.h> 

#include<float.h> 

#include<math.h> 
typedef stmct{ 
char id[2]; 
long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
unsigned char far z[4]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 
int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver, &gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color {i] [0]); 

} 
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/////////////////////////////// 
void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp-fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

nw=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp:width-1 ;j++) 

{gr[i] [j] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int 1; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 
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{int x=0; 

for(int k=i;k<i+2;k++) 
for(int l=j;l<j+2;l++) 

{z[x]=gr[k] [1]; 

XH—h J 

} 

int sl=fabs(z[2]-z[l]); 
int s2=fabs(z[3]-z[0]); 
ss=sl+s2; 
a[i+l][j+l]=ss; 
ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+110,i,a[i][j]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 


: Robert^ j* jj 

#include<iostream.h> 

#include<math.h> 

#include<alloc.h> 

#include<graphic s .h> 

#include<dos.h> 

#include<stdio .h> 

#include<conio.h> 

#include<stdlib.h> 

#include<fcntl.h> 

#include<string. h> 

#include<io.h> 

#include<float. h> 

#include<math.h> 
typedef stmct{ 
char id[2]; 
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long filesize; 
int reseued[2]; 
long headersize; 
long infosize; 
long width; 
long depth; 
int biplanes; 
int bits; 

long bicompression; 
long bisizeimage; 
long bixpelspermeter; 
long biypelspermeter; 
long biclmsed; 
long biclrimportant; 

} 

bmphead; 

FILE *fp,*fn,*fd; 

int q,i=0,j=0,m,n,s,xl,yl; 
int gdriver,gmode; 

unsigned char far gr[ 100] [ 100] ,a[ 100] [100]; 
unsigned char far z[4]; 
unsigned char color[256][3]; 
bmphead bmp; 

//////////////////////////////// 

int detectsvga(void) 

{return 0; 

} 

void init_graph(void) 

{int i; 

gdriver=installuserdriver("svga256",detectsvga); 

//gdriver=detect; 

//gmode=4; 

initgraph(&gdriver,&gmode,""); 
for(i=0;i<255 ;i++) 

setrgbpalette(i,color [i] [2] ,color [i] [ 1 ] ,color [i] [0]); 

} 

/////////////////////////////// 

void main() 

{clrscrO; 
char cl,c2,c3,c4; 

char bmp_line [ 1024] ,file_name [25 ]; 
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long lw,nw; 
float n,x; 
clrscrO; 

printf("enter file name to be loaded » "); 
scanf(" %s" ,file_name); 
fp-fopen (f i 1 e_name," rb"); 
fread(&bmp,l,sizeof(bmphead),fp); 

for(i=0;i< 255;++i) 

{cl=fgetc(fp); 

cl=cl»2; 

color[i][0]=cl; 

c2=fgetc(fp); 

c2=c2»2; 

color[i][l]=c2; 

c3=fgetc(fp); 

c3=c3»2; 

color[i][2]=c3; 

fgetc(fp); 

} 

/////////////array/of/image//////////////////// 

int xl,yl; 

init_graph(); 

n w=4* ((bmp. width+3 )/4); 
lw=(bmp. depth-1) *nw+1078; 
for(i=0 ;i<=bmp. depth-1 ;i++) 

{ fseek(fp,lw,0); 
fread(bmp_line,nw,l,fp); 
for(j=0 ;j <=bmp. width-1 ;j++) 

{gr [i] Ü ] =bmp_line [j ]; 
putpixel(j ,i,bmp_line [j ]); 

} 

lw=lw-nw; 

} 

int 1; 
int ss=0; 

for(i=0;i<99;i++) 

for(j=0;j<99;j++) 

{int x=0; 

for(int k=i;k<i+2;k++) 
for(int l=j;l<j+2;l++) 

{z[x]=gr[k][l]; 

XH—K 
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} 

int sl=fabs(z[2]-z[l]); 
int s2=fab(z[3]-z[0]); 
ss=sl+s2; 
a[i+l][j+n] =ss; 
ss=0; 

} 

for(i=0 ;i< 100 ;i++) 
for(j—0;j<100;j++) 
putpixel(j+1 00,i,a[i] [j ]); 
fclose(fp); 

//histogram(); 

getchar(); 

getchar(); 

getchar(); 

closegraphO; 

} 

//return(O); 

////////////////////////////// 
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